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802.11b (Hot spots) Towards Ground Low

Date/Time: 5/3/2011 6:25:01 PM

Communication System: 802.11b; Frequency: 2412 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2412 MHz; o = 1.89 mho/m; ¢, = 51.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.46, 7.46, 7.46); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Towards Ground Low/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.135 mW/g

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

Reference Value = 4.06 V/m; Power Drift = -0.158 dB

Peak SAR (extrapolated) = 0.344 W/kg

SAR(1 g) = 0.137 mWI/g; SAR(10 g) = 0.063 mW/g

Maximum value of SAR (measured) = 0.134 mW/g
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Figure 98 Body, Towards Ground, 802.11b Channel 1
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802.11b (Hot spots) Towards Phantom Middle

Date/Time: 5/3/2011 5:01:47 PM

Communication System: 802.11b; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2437 MHz; o = 1.93 mho/m; ¢, = 51.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.46, 7.46, 7.46); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Towards Phantom Middle/Area Scan (7x11x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 0.036 mW/g

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

Reference Value = 1.15 V/m; Power Drift = -0.015 dB

Peak SAR (extrapolated) = 0.083 W/kg

SAR(1 g) = 0.038 mWI/g; SAR(10 g) = 0.020 mW/g

Maximum value of SAR (measured) = 0.038 mW/g
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Figure 99 Body, Towards Phantom, 802.11b Channel 6
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802.11b (Hot spots) Left Edge Middle

Date/Time: 5/3/2011 5:28:04 PM

Communication System: 802.11b; Frequency: 2437 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2437 MHz; o = 1.93 mho/m; ¢, = 51.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3677; ConvF(7.46, 7.46, 7.46); Calibrated: 11/24/2010
Electronics: DAE4 Sn871; Calibrated: 11/18/2010

Phantom: SAMO0O T01; Type: SAM V4.0; Serial: TP-1246

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Left Edge Middle/Area Scan (31x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.109 mW(/g

Left Edge Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.00 V/m; Power Drift = -0.057 dB

Peak SAR (extrapolated) = 0.228 W/kg

SAR(1 g) = 0.100 mWI/g; SAR(10 g) = 0.050 mW/g

Maximum value of SAR (measured) = 0.101 mW/g
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Figure 100 Body, Left Edge, 802.11b Channel 6
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§ Schweizerischer Kalitri

G Service suisse détalonnage
Sardzio svizzero & taraliire

S  Swiss Calibration Sorvice

Schmid & Pariner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switcerand

Actredited by the Swiss Accreditation Service [S85) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the sipnatories to the EA
Multilatara) Agresment for the recognition of calbration canificaes

cient  TA-SH (Auden) Cartificate No: EX3-3677_Nov10

[CALIBRATION CERTIFICATE

Oject EX3DV4 - SN:3677

Caibrabon proosdureds)

Cabration dals ‘Movember 24, 2010

Thia cakbration camficate documents the iraceabily i rabons! standards. which reale the phymcal ursts of measurements {51
The measurements and fhe uncerandies wit conhdenoe probabdity ane gemn on e lowing pages dnd ans par of the ceficate.

AR calibrations hive been corduchsd in The Soded oty ety emionment ermperatore (22 & 3)°C and humidity < 70%.

Calibrabon Equipment used (MATE orical for casibnatoe)

Piimany mnc_!arm oW Cdl_]lelmm: (] Schaduled Caliration

Powar meder E441898 GB412693074 T-itpe-10 Mo 21701 138} Apr-11

Power sansor E44124 Y4 14 REITT T-Rpe-10 Mo 27701 136) Apr-11

Power senscr 44128 W4 14 SB0ST T-Ape-1) Mo Z17-01 135} Apr-11

Redspsnce 3 dE At=nualor Shl: S5054 (3} A0 M A0 (Mo, 21 T-00 155 Mar-11

Refarence 20 4B Atleruatar SN 55068 (20 Fo-Abar-10 (Mo 21 T-00181) Mar-11

Rofarence 30 dB Attenaator 5N 55129 (300 30Mpr-10 (Mo 21T-01160) Mar-11

Rederance Probe ESEDVE Sh: 3013 30.Dec 09 (Mo ES3-3013_Dec(y Dac-10

DAEA BN 66D 20-Ape-10 (hio. DAES-650 _Aprid)y Apr-11

Secondary Standand ID# Check Dabe (it hose] Seheduled Chee

RF genaratar HF 86480 LIS3EE L0 TDD -y T0 (e heoyse check Oict-04) In house check: Oct-11

Mebwork Analyzer HE BT53E | USaTasosss 18000 O howse check D 10) In house check: Ock-11
ams Fusipcn

Calibrabed by Hatga Poloic ' Technical Manager

Appraved by Hicls Kusier iy Manager

Vi

This calibralion cerfificale shal ol e mnﬂum::??m_lﬁ-m_ﬁmwﬂm labaratony

Issued: Movember 26, 2010

Cartificate Moo EX3-367T_Novi10 Pags 1 of 11
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Calibration Laboratory of

; g  Schwaizerischar Kalibriardionst
Schmid & Partner Sarvica sulsse détalonnage
Engineering AG C ' saisieio wiznum i tantbinn
Zeughausstrasse 43, BI04 Zurich, Switzariand S gwiss Callbration Bsrvice
Acciediled by the Swiss Acoredilation Senice {SAS) Accreditation No.: SCS 108
Tha Bwiss Accraditation Service is one of the signatories to the EA
Multilateral Ag it for the meognition of calibration certificates
Glossary:
TSL lizsue simulatmg lkgusd
NORMxy 2 sansiivity in free space
ConvF sensitivity in TSL ¢ MORMxy z
DCP diode compression pain
CF crest factor (iduly_cycla) of the RF signal
ABC madulation dependant linearization paramelers
Polarizalion ¢ @ rotation around probe axis
Polarization & 4 rotation around an axis that (s In the plane normal 1o probe axis (at measurement center),

iLe., & = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE S 1528-2003, “IEEE Recommanded Practice for Determining the Peak Spatial-Averaged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, December 20403

by IEC 622091, "Procedura 1o measura the Specific Absorption Rate {SAR) for hand-held devices used in close
proximity 1o the ear (frequancy 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-cedl; { > 1800 MHz: R22 waveguide).
MORMz,y,z are only intermediate values, |e., the unceraintios of NORM:x y,z does nat effect the E”-fisld
uncertainty insice TSL (see below ConvF).

NORMOx .2 = NORMx y,z * frequency_response (see Frequency Response Char). This linearization is
mmplemented in DASY4 softwara versions later than 4.2, The uncertainty of the freguency response is included
in the stated unceriainty of ConvF,

¢ DCPyy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal [na uncertainty required ). DCP doas not depend on frequency nor meadia.

*  Ax .z Bxyz Cxy.z VRxy.z A B Care numerical ineanzation parametars assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode,

+  ComvF and Bowndayy Effect Parameters: Assessed in flat phantom using E-field (or Temperaturne Transfer
Standard for [ < B00 MHz) and inside waveguide using analytical field distributions based on power
maasurements for f > B00 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 parameiers are
used in DASY4 soflware to improve probe accuracy close to the boundary. The sensitivity In TSL correspands
o NORMy, vz * ConvE whereby the uncertainty corresponds 1o that given for ComdE. A frequency dependent
ComvF is uzed in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz o £ 100
MHz

+  Sphencal isofropy (30 deviation from isolopy): ina field of low gradients realized using a flat phantom
expotad by a paich antenna.

*=  Sensor Offsel The sensor offset corresponds to the offzet of virtual measurement center from the probe tip
{on probe ans). No tolerance réquined.

Carlificate No: EX3-3677_MNov10 Page 2 of 11
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EX3DV4 SN:3677 Movember 24, 2010

Probe EX3DV4

SN:3677

Manufactured: September 9, 2008
Last calibrated: September 23, 2009
Recalibratad; November 24, 2010

Calibrated for DASY/EASY Systems

[Mate, non-campatible with DASY2 system!}

Cedificate He EX3-387T Moy 10 Page 3of 11
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EX3DV4 SN:36TT Movember 24, 2010
DASY/EASY - Parameters of Probe: EX3DV4 SN:3677
Basic Calibration Parameters
Sensor X | Sensor ¥ Z [Une (k=2}
Narm {(pWi(Wimy*)® 0.41 0.47 0.38 |:100%
DCE (v 6.8 9.9 288
Modulation Calibration Parameters
|urn !Enmmunh:-nlhnn System Name F.&HI A B [ VR Unc®
dB dBuV mv {km2)
10000 e ool X .00 0.00 100 1432 | £24%
¥ 0.00 0.00 1.o00| 1409
Z 0.00 0.00 t.oo| 1358

approximately 95%.

The raportad uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2, which for a normal distribution correspands o a coverage prabability of

* The uncertainties of MormX, ¥ Z do nal aflect tha #—f-}mnmaﬂ\f inege TSL [see Pages 5and 6)

P Mumaiicsl |inaafissicn prameler uncerlainty nal requered

' Unietairy i delarmined wsing the masimum deviation from inear response apphying recatanguiar deim bubion and is exprassed for (e squana of T feid vk

Cartificale Mo: EX3-3677_Navlh

Page 4 of 11
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EX3DV4 SN:3677 November 24, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3677

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MH=] Validity [MHz]®  Permittivity Conductivity ConvF X ConvF Y  CoowF Z Alpha Dapth W (ke2)
450 + 504 £ 100 435 £ 5% 0.87 £ 5% 10,04 10.04 10,04 0.08 1.00 £13.3%
8315 + 60/ £ 100 41.52 5% 0.80 £ 5% 0,50 .50 8.50 0.72 064 £11.0%
1750 + 60/+ 100 40,1 = 5% 137 2 5% B.22 822 B2 072 0,58 +11.0%
1900 + 5044100 40.0 £ 5% 1.40 £ &% 784 784 T84 081 0.57 +11.0%
245D + 50/£ 100 392:25% 1.80 2 5% T2 7.3z T3z 0.47 0.75 = 11.0%

“ The vabdity af 4 10 Mz only appies for DASY w44 and higher {soe Page 7). The urcertanty s fs RES of e ConF uncemanty a1 cakbraton frequency

and [he uncertanty for the mdcaled frequency band

Cartificate Mo: EX3-3677_Nov1D Page 5of 11
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EX30V4 SN:36TT November 24, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3677

Calibration Parameter Determined in Body Tissue Simulating Media

! [MiHz] Wakidity [m-lzf Parmithivity Conductivity ConwF X ComvFY  ConwF & Alpha Diepth Unc (k=2)
450 507100 55,7 £ 5% 0.94 2 5% 1062 1062 08z o0z 1.00 £13.3%
750 + 507100 55.5 & 5% 0,96 £ 5% 10,14 1014 10,14 0.53 072 £11.0%
B35 + 50/ ¢ 100 55,2 & 5% .87 = 5% 10.33 10.33 1033 020 2.06 +11.0%
1450 + 50/ 100 54.0 & 5% 1.30 & 5% 8.47 347 B.AT 089 053 +11.0%
1750 + 50/ £ 100 53.4 £ 8% 149 2 8% B.02 a.02 B.02 0.63 0.67 +£11.0%
1800 + 507+ 100 533 5% 1.52 1 5% .7 N TIT .65 0.67 £ 11.0%
2100 + 507+ 100 53.2 + 5% 1.62 + 5% B4 804 B.O4 016 144 £ 1M 0%
2450 + 507+ 100 527 £ 5% 1954 5% 740 746 746 099 048 £ 11.0%
3500 + 501 & 100 513 25% 331 £5% 6.61 BB 6.61 0.23 1.40 = 13.1%

 Tres validty of & 100 M#Mz only opples lor DASY wi 4 and higher (2ee Page 21, The uncerlainty 15 e RSS ol the Comnf uncerainty at calbrabon beguesocy

ardd e unceriaity for the indicated frequency band.

Certificate Mo: EX3-6T7_Nowil Paga & of 11
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EX3DV4 SN:36TT Movember 24, 2010

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

09 |

iR

Frequency response (normalized)
a
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£ [MHz]

il TEA —— 2z

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

Carificale Mo EX3-3577_Movid Page 7 of 11
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EX3DV4 SN:3677 Mavember 24, 2010

Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22
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Uncertainty of Axial lsotropy Assessment: + 0.5% (k=2)

Cestificate Ma: EX3-23877 Novid Pags 8af 11



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA1104-0608SARO3R1 Page 162 of 215

EX3DV4 SM:36TT Movember 24, 2010

Dynamic Range f(SAR;,.q4)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Cenificate Mo: EX3-3877_NoviD Fage Dol 11
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EX3DV4 SN:367T Movember 24, 2010

Conversion Factor Assessment

=835 MHz, WGLS RS (head) = 1750 MHz, WGLS R22 (head)
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Deviation from Isotropy in HSL
Error (4, 3), f = 900 MHz

Error [dB]

W1 00-050 W0 B0-0ET W-060-0 60 -5 &0 20 0 20-0 00
Be0-020 WOZD040 ETL250 EOAMOAY NREC-1O0

Uncertainty of Spherical lsotropy Assessmend: £ 2 8% [k=2]

Carlificales Mo EXL-38TT_Mowi0 Page 100 11
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EX3DV4 SN:36TT November 24, 2010
Other Probe Parameters

Sansar Arrangement Triangular
Connector Angle {*) Mol applicabla
Mechanical Surface Detection Mode anabled
Optical Surface Detection Mode disabled
Probe Cverall Length 237 mm
Prabe Body Diameter A0 mm
Tip Length 9 mm
Tip Digmeder 2.5 mm
|Probe Tip ta Sensor X Calibration Pont 1 mm
Probe Tip to Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor Z Calibratson Point 1 mm
Recommended Measurement Distance from Surface 2mm

Certificate Mo: EX3-3677_MNowll Fage 110017
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Enginesring AG
Irimghauestrasss 43, 8004 Zurich, Swizerand

Schwsizarischer Malibrierdiensi
Sarvice suisse ditalornage
Servizic svizzero di laratura
Fwiss Calibration Service

Arcrorited by BB Swess Accredtaton Sondcs (SAS) Accreditation Na.: SCS 108
The Swiss Acoreditation Service ie one of the signatories Lo the EA

Munilsteral Agreement far the recognition of calibration certfhcates

Client Auden Certificate No: DE3SV2Z-4d092_Janid

ICALIBRATION CERTIFICATE |

Cject DE3ISVZ - SN: 40002

Calilwadion pracedurss) QA CAL-05.wT

Calibration procedure for dipole validation kils

| Calibrasion cata: January 14, 2010

Thi=s calibraiion carificaln dosumenss the irceabity to ratonal standands. which reslize Fe physical unils of meaduremants [S1].
The measurements and the uncenzmies with confidencs prohabfity ang g on ihe followng pages and are par of the carlilicaie.

Al ctbraBons lave been condicied in ihe dosed sbaratory lacilly. anvionmant eeperatiurs (12 £ 310 and humidily < 708,

Calibratign Equpmenl used {MATE oilics! for kb atios]

_Primary Siendarts 1 rl L3l Datg (Genificale Mo | Scheduled Calibralian
| Prvsaar mpier EPRA.4424, GBITAEITOL O5-Dezd-D5 (M. ZHT-01085] D19
| Poresar sensar HP 44814 USIT202TAY CG-Oact- 09 (Mo 21 7-0 108G fale 5 ]
| Rafarance 20 d8 Atleragior i S 50088 (M) 31 Akac DO (e 21 T-0H)25) Bdar-10
| Fype- mésmatch combinstin | b soa7 2 (02T A-Mar 0l (Mo 2170125 a0
Falererce Probe ES30W3 f SN 3205 26-2ung (o, ESL-I205_JundS) JurriD
| DAE4 L ENCETY OF-Adar-08 {0, DAS4-501_Nas) Mar10
Secondary Standards iR Chwack Dsbe fn housad 5?}59?':‘,9,@..*.&55‘,__ i
! Pressar aensor HF 84814 MYSE2FT FE-0k-22 i hoisss checic Q-9 i house check: 0d-11
| RF generatdr RAS SMT-0B | 100205 4-Fog-108 (0 Bowss chack Oct-09) im o check: Oct=11

i Watwork Analymer HP 8753E
|
|

| US3TIB0565 54206

1E-Cect-0 £ hecaisie cheecis Chot -0

Iri bowsa chick: Od- 10

Neme Funchon Signature
Cattrrated by: Jeton Kasirat Latorsigry Technician e ,‘.-'_1
= = e
Approvan by Kaljz Posovic Tectmical banages s "'_: = __.-_3,-".--;_.-"
O 51_
Isems. Jarmsny 18, 2010
| This calfsration cetificete shall nol 56 raprocdicas axtep il viihogd witien approvel of the labomabony

= T —

Cerificate No: DEISW2-40002_Janih

Page ioi D
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Calibration Laboratory of gt,; § Schwsizerischer Kalibrierdienst
Schmid & Pariner e o Series susse ditaivanage
Engineesring AG 1 X Sarvizia syizeara di taratora
Eaughﬂlﬁirm ?3\ 8004 Zurich, Switreriand ’f’;-‘:ii F S swiss Calibration Servce
Bocratited by the Swiss Accredialion Senice (SA%] accraditation et SCS 108

The Swiss Accreditstion Servics i one of (he signsiories 1o the EA
Multilatersl Agreement for the recegnition of calieation cerificales

Glossary:

TSL tissua simulating liguid

ComnvF sensitivity in TSL / NORM x.v.z
A, rot applicable or nol measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorplion Rate (SAR} in the Human Head from Wireless
Communications Davices: Measurement Technigues®, December 2003

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

¢} Federal Communications Commission Office of Engineering & Technology {FOC QET),
*Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure lo Radiofrequency Emisslons”,
Supplemeant C {Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measureman! Conditions: Further details are available from the Validation Report at the end
of tha certificate. All figures stated in the cedificate are valid at the fraquency indicated.

s Antanna Parsmeters 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 amms oriented
parailel 1o the body axis.

« Feed Point Impedance and Relurn Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point, The Return Loss ensures low
reflected powear. No uncartainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

+ SAR measured: SAR measured at the slated anlenna input power.

*  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

« SAR for nominal TSL parameters: The measured TSL paramelers are used to calculate the
nominal SAR resull.

Cerlificate No: DEISVZ-40092 lan1l Pane 2 o9
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Measurement Conditions

DASY system configuration, a3 far as not given on page 1

DASY Version DASYS i V5.2
| Extrapolation Advancad Exlmgalatéo}ﬂ.
| Phantom Madular Flat Phantom V4.9 |
j.-“l:l-lI;stslm::.iau Dipole Center - TSL 15 mm 1 with Spacar I
Zoom Scan Resolution - dx, dy, dz = é- mm | ) |
Freguency = o 835 hHz + 1 MRz | _
Head TSL parameters
The following parameters and calculations were applied. y "
Temperature Permittivity Condustivity
Nominal Head TSL parameters 222°C 415 D‘.QU mhafm
?aasure-d Head TSL parameters { (22.0£02)°C 414 £ 6 % (.88 mhoim £ & %
Head TSL temperature during test (21.6+0.2)°C — -
SAR result with Head TSL
| SAR averaged over 1 cm” (1 g} of Head TSL Candition
SAR measurad 250 m\W input pawer 23%mW /g _
'-SAF! narmalized narmalized o 1W 856 m¥W /g )

E.H for nominal Head TSL parameters

narmalized 1o 1W

.62 mW /g 17.0 % (ke2)

SAR normalizad

SAR averaged aver 10 cm® {10 g} of Head TSL condition
SAR measured 250 mW Input power : 1.98 mW /g
neemalized to 1W 24 mWig

SAR for nomingl Head TSL paramelers

nomralized o 19

.27 mW /g £ 16.5 % (k=2)

Certificate No; DE3SV2-4d002_Jan1d
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Body TSL parameters

Tha following parameters and calculations wera appiiad.

Temperatura Parmiltivity Canductivity
Nominal Body TSL parameters 220°C 55.2 0.87 mha/m
Measured Body TSL parameters (22.0202}1°C G466 % 0,95 mho'm £ 6 %
Body TSL temperature during test (22.0202)°C e —
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL Condilion
SAR measurad 250 mW inpul power 249 mW i g
SAR normalized normalized o 1W 1W0omWig
SAR for nominal Body TSL paramelars nemalized to _11-"-' 986 mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

280 mW input power

SAR normalized

normalized to TW

163 mW fg
6.52mWig

SAR for nominal Body TSL parameaters

normalized o 1W

B.4T mW [ g £ 16.5 % (k=2) |

Certficata Mo DE38V2-44092_JaniD
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Appendix
Antenna Parameters with Head TSL

Impedarce, transformed to feed point Stz2a-280
Retun Loss - 303 dE

Antenna Parameters with Body TSL

Impedance, transformead Lo lead point AT 6L -4.5)02
Retun Loss -256dB

General Antenna Parameters and Design

———

Electricat Delay {one diraction) ] 1.392 ns |

After long term use with 100W radiated power, anly a slight warming of the dipale near tha feedpeint can be measured.
The dipole is made of standard semirgid coaxial cable, The center canductar of the feeding lina is directly connected to the
sacond am of the dipale. The anienna is therefore short-circulted for DC-signals.

Mo excessive forca must be applied 1o the dipale arme, because they might bend ar the seidered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufa-::h,ure-:i by SPEAG .
Panufaciured on September 15, 2009
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DASYS Validation Report for Head TSL

Diate Time: 1LOTZ000 12:00:00
Test Laboratory: SPEAG. Zunich. Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: DS3SVI - SN:4d092

Communication System: CW: Frequency: 835 MHz: Duty Cyele: 111

Medium: HSLOOD :
Medium parameters used: = 835 MHz: o = 0,89 mho/m: & = 41.2; p= 1000 kg/m™
Phamom section: Flat Section

Measurement Standard: DASY 5 (IEEEIEC ANS] C63.19-2007)

DASYS Configuration:
*  Probe ESIONVD - SWANS: ConvFi604. 604, 604 Calibraed: 26,06 2009
o Sensor-Sorface: 3mm i Mechanical Surface Detection)
e FElectronics; DAES Sw601: Calibrated: 0703 2009
* Phantem: Flat Phantom $.90; Type: QDOOOPI9A A Serial: 1001

®  Nleasurermend SWe DASYS VA2 Build 137 SEAMCAD X Yerson 14.0 Build 57

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
arid: dx=3mm. dy=5mm. dz=5mm

Reference Value = 57.5 Vim: Power Drifi = -(L00176 dB

Peak SAR (extrapolated) = 3.58 Wka

SAR(1 g) = 2.39 mW/g: SAR{10 g) = 1.56 m¥W/g

Maximum vatue of SAR {imeasuned) = 277 mWig

(dB = 2.7TmW.e

Cartificate Mo: DE35V2-4d082_Jan10 Page Gol 3
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body
Mrake Tame: 14012010 15440617

Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: D833V - SN:4d092

Communication System: CW: Frequeney: 833 MHz Duty Cyvele: 121

Medinm: MSLO0D _
Medium parameters used: = 835 MHz; 6 =0.98 mho/m: 5, =54.6: p = 1000 kg/m’
Phantom section: Flar Section

Wieasurement Standard: DASY S (IEEEAEC/ANS] Co3.19-2007)

DASYS Configuration:
& Probe: ESIDVS - SNI205: Convl15.97, .97, 397k Calitrated: 26,06 2009
s Senzor-Sucface; Smm {Mechanical Surface Detection)
s Electronics: DAES Sn601; Calibested: 07052009
& Phantom: Flat Phantom 4.90; Type: QDOOOPI9AA: Serial: 1001

& dleasurcment SW: DASYS VA Build 157 SEMCAD X Versien 14.0 Build 57

Pin250 mW /d=15mm. dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement
prid: dx=Smm, dy=3mm. dz=5mm

Reference Value = 53.9 Vim; Power Drift = 0.013 dB

Peak SAR {exirapolated) = 3.67 Wikg

SAR(I g) = 2.49 mW/g; SAR(10 g) = 1.63 mWig

Maximum value of SAR (measured) =2.89 mWig

4.7

6.3

B4

-10.5

4B = 2. 59m Wiy

Cerificate No: DE35V2-44002_Janid Pegedol 3
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Impedance Measurement Plot for Body TSL
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ANNEX F: D1750V2 Dipole Calibration Certificate

Calibration Laboratory of
Schrid & Partner

Engineering AG
Zeughaussiragsa 43, 8004 Zurich, Switzerland

Accradied by the Swiss Accreditation Service (SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreament for the recognition of calibration ceriificates

,\'\""" I"'-"';r_-_,

i Schweizerischer Kalibrierdienst

Service suisse d'étalonnage
Servirio svizzero di taratura

T Swiss Calibration Service
ol o

Accreditation Me.: SCS 108

cient  TA Shanghai (Auden) Certificate No: D1750W2-1033_May10
|CALIBRATION CERTIFICATE e
ot D1750V2 - SN: 1033
Calbration procedure(s) m Mﬂﬁ
Calibration procedure for dipale validation kits 5
Calibration data: HE}" 17, 2010

| Primasy Stnndands

DAE4

Saecondary Standards

Calibrated by

Approved by

Powar matar EPM-4424
Powar ganaar HP 8481 4
Aalarenca 20 dB Attanuator
Typa-MN mismat:h combiration
Awnlorenca Prote ES30VI

Pt gansor HP B4A1A
AF ganaraior A&S SMT-06
Network dnalyzar HP 8753E

Calibration Equipment used (MATE amical far callbration)

0w

GEATABOT04
USaT2eeTas

SN B0A6 (20g)
SM: 5047 2/ DBAZT
SN: 3205

| &h: 801

DN
MY41082317
100005

USATE505085 S4006

Nama

Dimce ey

Fats Pokovis

This calitention conlificats gocumants this inscaabllity 1o national standards, which raskee thie physsenl unile of maasuremants =11
Tha maasurermants and the uncarainies with sonfidenos probability are gwan on the fellowng pages and ooe pan al thi cenilicala,

All calibrabions have bean conductod in the closed labontary ineilty: savircaman iomparsiun (22 & 31°C and humidiy = 7%,

Carl Dates (Cenificala Mo, ) Schisduled Calibation

DB-Cal-0F (Ma. 217-01086) Qial-10
Di=-Cozt-0f (Mo, 217-01088) Cazb 1
S0-Mar-10 (M 217-01158) Mar-11
H-Mpr-10 (Mo, 217-01162) Mar-11
30-Age-10 {No, ES3-3205 Aprid) Agre11
O@-Mar-10 (Mo, DAE4-B01_Marid) Mar-11
Chack Date (in hause) Schadulad Gheck

In houss chack; Oet-11
In house chack: Oct-11
In houga chack: Oct-10

18-0c1-02 {in housa chack Oal-0F)
4-Aug-89 {in housa chack Oot-08)
18-0c1-01 {in hoausa check Cot-0d)

Function

Laboratory Tachmician

Signaturiy

0 Rowwr
Technical Manager f’f&

laswed: May 19, 2010

This cabbration cenilicate shall not be reproduced except in full withaut written approvel of the labosatary,

Cedificate Moz D1750V2-1033_May10
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Calibration Laboratory of AN eh i
Schmid & Partner fk%’ﬁk = :er::: :&”J-fﬂ'::f.’gf"t
Engineering AG T ¢ Servizio swizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland {v,, ;""-.‘H—\:\\:\__:-} 5  swiss Calibration Service

Accrediled by the Swiss Acoraditation Sarvice (SAS)

The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL

ConvF

MIA

tissue simulating liquid
sensitivity in TSL / NORM x,y,z
not applicable or not measured

Accreditation No.: SCS 108

Calibration is 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
Communications Devices: Measurement Techniques®, Decembear 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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; 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 Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

* Antenna 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 griented

parallel to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom, The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

reflected power. No uncertainty required.

* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

Mo uncerainty required,

* SAA measured: SAR measured at the stated antenna input power.

= SAR normalized: 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: D1750V2-1023_May10 Page 2 of 9
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Measurement Conditions
DASY systam configuration, as far as nol given on paga 1.

DASY Version DASYS V5.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phanfom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Sean Resolution dx, dy, dz =5 mm

Frequency 1750 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.1 1.37 mhav'm

Measured Head TSL parameters (22.0 £ 0.2) *C B +E % 1.33 mhovm £ 6 %

Head TSL temperature during test [B1.7 £ 02)°C == wean
SAR result with Head TSL

SAR averaged over 1cm” {1 g) of Head TSL Condition

S5AR measured 250 mW input power BBEmMW /g

SAR normalized narmalized fo 1W B4 mWig

SAR for nominal Head TSL parameters

normalized 1o 1W

6.1 mW g £17.0 %o (k=2)

SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW input power AT4mW g
SAR nomalized normalized o 1W 19.0 MW/ g

SAR for nominal Head TSL paramaters

normalized o 16

19.1 mW / g + 16.5 % (k=2)

Certificate No: D1750V2-1033_May10
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Body TSL parameters
The following parameters and calculations were applied.
Temperalure Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 53.4 1.49 mhodm
Measured Body TSL parameters (220£0.2)%C 54.1 + 6 % 1.43 mhofm + 6 %
Body TSL temperature during test (22020.2)C e e
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL condition
SAR measured 250 mW input power 937 mW g
SAR normalized normalized o 1W ars5mw g

SAR for nominal Body TSL paramelers

normalized to 1W

38.5 mW / g = 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

SAR measured

SAR nommalized

condition
250 mW input power 511 mW/g
nomalized to 1W 204 mW /g

SAR for nominal Body TSL paramaters

nomalized to 1W

20.7 mW [ g £ 16.5 % (k=2)

Cenificate No: D175002-1033_May10
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Appendix

Antenna Parameters with Head TSL

Impadance, transformed to feed point 40443 + 1.1 {2

Return Loss -38.1 dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 45,18 + 0.7 Ji

Return Loss - 28.7 dB

General Antenna Parameters and Design

| Electrical Delay (one direction} | 1.220 ns

After long ferm use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured,

The dipole Is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connected 1o the
gacond arm of the dipole. The antenna is theralore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might berd o the soldered connections near the
fesdpoint may ba damaged.

Additional EUT Data

Manufacturad by SPEAG
Manufactured on December 02, 2009

Cerificate Mo: D1750V2-1033_May10 ; Page 5 of 9
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DASY5 Validation Report for Head TSL

DateTime: 17.05.2010 12:37:07
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: D1750%2; Serial: DI750V2 - SN:1033

Communication System: CW; Frequency: 1750 MHz; Duty Cycle: 1:]
Medium: HSL U11 BB

Medium parameters used: f = 1750 MHz; o = 1.33 mho/m; £ = 39.8; p = 1000 kg/m®
Phantom section: Flat Section ;
Measurement Standard: DASY S (IEEEAEC/ANST CA3.15-2007)

DASY S Configuration;
+  Probe: ES3DV3I - SN3203; ConvF(5.25, 5.25, 5,25); Calibrated: 30.04.2010
«  Sensor-Surface: 3mm (Mechanical Surlface Detection)
= Electronics: DAE4 Sn601; Calibrated: 02.03.2010
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

»  Measurement 5W: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement

grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 94.6 Vim: Power Drift = 0.018 dB
Peak SAR (extrapolated) = 15.8 Wikg

SAR(L g) = 8.86 mW/g; SAR(10 g) = 4.74 mW/g

Maximum value of SAR (measured) = 11.1 mWig
WE: o
] |
i
4

20

0dB = 1. 1mW/g

Cerificate No: 01750V2-1033_May10 Page 6of 9



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA1104-0608SAR03R1 Page 180 of 215

Impedance Measurement Plot for Head TSL
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