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Glossary:
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PR 9L s ily i1 Trene s pacw

CorvF st ity 0 T3L / WORMz.y 2

DCP diode compresecn point
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Kecallbrated: January 28, 2010
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EXINVd4 Sh:a6d3 Jamuary 26, 2040

DASY - Parameters of Probe: EX3DV4 SN:3643
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Ex3DVd SN 3643

DASY - Parameters of Probe: EX3DV4 SN:3643

Calibration Parameter Determined in Body Tissue Simulating Media
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EX3DV4 SN:3643 January 26 2010

Frequency Response of E-Field
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EX3DV4 EN:3643

Receiving Pattern (¢), 9 =0°
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EXiDV4 SM:3643 Jdanuary 26, 2010

Conversion Factor Assessment
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EXIDWd SN 3643 Janunry 26, 2010

Other Probe Parameters
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Probe Owverall Length 23T mm
Probe Sody Diameter 1 mr
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Tia Diameler 2.5 mm
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Preios Tip 19 Sansor ¥ Calibraticn Paint i ¥ mem
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March 22, 2010
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity In TSL / WORM =y 2
A nol applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1628-2003. “IEEE Recommended Praclice for Delermining the Peak Spatial-
Averaged Specific Absarption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques®, December 2003

by IEC B22039-1, "Procedura to measure the Specific Absarption Rate (S4R) for hand-hald
devices usad in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
Februany 2005

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET).
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Fields, Additional Information for Evaluating Compliance of Mabile and
Portable Davices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 85

Additional Documentation:
dy DASY4'S System Handbook

Methods Applied and Interpretation of Parameters:

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

s Anlenna Paramelers with TEL: The dipole is mounted with the spacer to position its foeed
point exactly below the cenler marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

= Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformad from the
measuremant at the SMA connector 1o the feed point. The Retum Loss ensuras low
raflected power. Mo uncertainty required,

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

#  SAA measured: AR measured at the stated antenna input power.

o SAAR normalized: SAR as measured, normalized 1o an input power of 1 W at the amenna
connector,

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR rasult,

Ceriticaie Mo D835V2-464_Mario Hage 2af 9
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Measurement Conditions

DASY system configuration, as far as not givan on page 1.

DAEY Version

DaSYs

Extrapolation

Advancad Extrapolation

Phantam
Distance Dipole Center - TSL

Modular Flat Phantom W4 0

16 mm

Looam Scan Rasalulion

with Spacer

o, dy, d7 = 5 mm

Frn-qum:_i,r

B35 MHz = 1 MMz

Head TSL parameters

The [ollewing parametars and caloulalions were Epplied,

Temparature Permittivity Conductivity
Nominal Head TSL paramsaters 22000 41.5 080 o
Measured Head TSL parametors [22.0£0.2) G 42,9 + 5% 091 mhaim =8 %%
Head T5L temperature during test (22.0202)°C = --
SAR result with Head TSL
| sAR averaged aver 1 em” (1 g} of Head TSL Conditicn
5AR measuread 250 mW inpul power E.M; m /g
SAH normalized narmalized o TW BrEmMWN /g

SAaH far nomingl Head TS50 paramatars

normalized in 18

9.75 mW /g & 17.0 % (ke2)

S4A averaged over 10 cm” (10 g) of Head TSL

cordibion

SAR measured

251 MW inpaat poar

SAR normalizad

nemalizad to 1W

1.50 mW /g

S8R for rominal Head TSL paramsters

Cadificate Mo DA3EVE-464 Marii

TRF-RF-303(03)100616

Copyright © 2010, Digital EMC Co., Ltd.

normatizad o 1w

3G mW /g

B.35 mW fg + 16.5 % (k=2)
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Report No.: DRTFCC1011-0276 FCC ID: BEJA175A Date of Issue: Nov.12. 2010

Body TSL parameters
The following parametens and calculatinns win applist

Temperaiure Permiltivily Conductivity
Hominal Body TSL parameters 22070 55.2 .97 mbo‘m
Measured Body TSL parameters (2202021 "C 55 326% .07 mhum x 8 %
Body T5L temperature during test (221 £ 0.2] "C |
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Conditan
E&H measured 250 mW input poweer 250 MW g
54H normakbzed noemaaed o TW 102 W g
SAR for nomina! Body TSL pararmetars riormalized 1o W B90 mW /g =17.0 % (k=2)
SAR averaged over 10 cm® (10 g} of Bady TSL ] ) condifion
SAR measurod | 280 mW input power 167 mW fg
EAR nomnalized rarmalized o W G2 mY /o
?ﬁ.Fl for nominal Body TEL parameters rarmalized to 1W . 6.53 mW /g = 16.5 % (k=2)
Cerificate No; DEREVEZ-4R4 Marin Page 4 of 9
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Appendix

Antenna Parameters with Head TSL
Impedance, tanafarmed to feed pont BT Ly - 26 K
Feturn Loss -31.8dB

Antenna Parameters with Body TSL

Impedance, fransformed to feed pori A6 - 57 |0
Hetusrn Loss 24.5d3

General Antenna Parameters and Design

Elactrical Dwelay (one directon] | 1,382 na

AHer long tarm wes with 100W radiated powear, orly 8 slight werming of the dipole near the feedpaint can be messursd

Thea dipcia = made of standard semirigid coaxial cable, The center conoucior of the feeding line 15 direclly connected (o the
sacond arm al the dipala, Tha antenna is tharsfore shod-circuted for DC-signals.

B arcessiva 1Grea mis e apolied 1o he dipale armns, because thay migt bend or the soldesed connectians near the
fnedpesnt may ba damaged

Additional EUT Data

| Manulaciured by SPEAG
| Manutactused on March 27 2002 |
Cartficats No: DE3sN2-d64_Mari i Hage 5ol 9
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DASYS Validation Report for Head TSL

DatefTime: 22032000 (K;52:40
Tesl Laboratory: SPEAG, Zurich, Swilrerland
DUT: Dhipole 835 M e Type: DEISY2: Serial: DEISV2 - SN:464

Communication System: TW: Frequency: B35 MHz; Duty Cyele: 111

Mediom: HSLOMD

Medium parimeters used: £ = 835 MHz: ¢ = 0,21 mhofm: g =42.9: p = 1KK ke/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETECIANS] Ch3 192007

DASYS Configurntion:
o Prioshe: ES3DVE - SN3205; ConvEi644, 604, 6045 Calibrated: 26062009
o Sensar-sSurface: 2mm | Mechanical Surlace Detectiond
o Electronics; DDAEL Snbid]; Calibrated: D2.03.2010

¢ Phantem: Flat Phantor 491 Type: QDOOOPAYAA; Secial: 1001

L]

Mewsurement SW: DASYS, W52 Bnld 137; SEMCAD X Version 4.0 Build 57

Pin=250 mW /d=15mm. dist=3.0mm (ES-Probe)/Zoom Secan (7x7x7) /Cube 0: Measurement
enidy dx=3mmni, dy=3mnw, de=3mm

Reference Walue = 37.6 ¥Wim; Power Dirift = 0016 dB

Peak SAR (extrapobaied) = 3,66 Wik

SAR(T g) = 244 mW/g; SAR(ID gh = 159 mW/g

Muximum value of SAR (measured ) = 285 mW/g

Ll
L]
2.8

a8

A

0 dB = 2.85mWig

Cerlificala No: DEISVZ-464_ Marld Page &al 0
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Impedance Measurement Plot for Head TSL

2L Mae Tolw @9:33td=

H T 1 11 F F T P - - LEAR ~F Fid i 15

CH2 81 (W kL RS REF ol 1S {r=-11 8% gf A5 0EA AB0 AH=z

1h g Ii-'l [}
[
il

i III

A S M [} | ([ "
Cenikzate Mo DAISVZ2-484 Marip P 7 0l 9
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DASYS5 Validation Report for Body

Dhate/Time: 22.03.201000 13:46:23
Test Lubonmtery; SPEAG, Zurich, Switzerlamd
DT Dipole 835 MHz; Tyvpe: DRASV2; Serial: DEISY 2 - SN:40d

Communication System: CW; Frequency; 835 MHz, Duty Cycle: 121

Medivm: M1

Medium parsmeters used: =833 MHz: o= 1O mha'm: g, = 55.3; p = 1000 ke/m’
Phantom section: Flat Scction

Measurement Standard: DASYS (IEEEMTEC/ANSTCRS, [9-2007)

[YASYS Configuration:
o  Probe: ESIDVA - SNA205; ConvF{ 5497, 5497, 3971 Calibrated: 26,06, 2009
o Sensor-Surfbce: dmm (Mechanieal Surface Delection)
o Electronics: TMAED Snb0 1 Calibrated: 0203201010
o Phantom; Flat Phantom 491, Type: QDODDPA9AA; Serial: 181

o Messurement SW: DASYS VA2 Build 157; SEMCAD X Version 14.0 Bojld 57

Pin230 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Sean (7x7x7) /Cube 0: Measuremen
eridd; dx=2mm, dy=3mm, dz=3mni

Refercned Walue = 358 ¥Wim! Power Dl = 0.034 dB

Peak SAR (exuapolated) = 3,78 Wiky

SAR(L g) = 2.55 mW/g: SAR(10 g) = 1.67 mW/g

Maximum value of SAR (measured | = 2.98 mW/e

48 -
n |
-2
5.6

112

0dB = 2. 98mW/g

Carificate Mo: DE3SVE-464 Maril Page & af 8
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Impedance Measurement Plat for Body TSL

Carificate Mo: DRESV2-464 MariQ Page Bl &
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Calibration Laboratory of

Schmid & Pariner
Enginearing AG

7 e,
Zeugheuseslrasse 43, B004 Zurich, Switeerkani A

Schwelzenischer Kalibrinrdiansi
Service suisse d'étalonnage
Servizio sviznera di taradura

Arcrudied by 1ha Swiss Ancraritation Ssnnca (54.5)
The Swiss Accreditation Servica is ane of the signatories tn the E&
Multilateral Agreement for the recoegnition of calibratian ceetificates

Client

Digital EMC (Dymstec)

Swiss Calibration Servica

Asereditation Mo.: SCS 108

Certificate No: [1900V2-5d029_Mar10

CALIBRATION CERTIFICATE

Cirjecs

Cadibralion procedune (€]

Calibveiion deie

D1200V2 - SN: Bd028

QA CAL-05.W7

Calibration procedure for dipole validation kits

March 23, 2010

ESE ST T—

Tris calipraton carfilicate docurmanss the freceadilty o national standeems, which rasdize tha prveice unils of measursments (S5
Tha measuremens ard the unceranies with confidence pogehibty 2w given o Te following pagas end ae pel of e cetidoale

Al caibrations Nave Sean conducied in e cheed laborooy facilmy: anvranment 1emparasra (22 = 37C and humsdiy = 70

Calizration Equpmer wsed (MATE el far calibraton)

LAl Masa (Cantificate Mo

Scheduled Caibration

DE-0A-05 (Mo, 217-01098)
06-01-05% (Mo, 217-01038)
I-Mar-0s Mo 29701 0@2%)
A1-Mar-08 Mo 217-01029)
26 Jun-D8 (Mo, EF3-3205_Jund4)
O2-Mar- 10 Mo DAEZS-A01 Ma-id)

Chack Dale [In house)

Prenary Standarss IC) &

Preasir matar EPM-24258 EBRG 74307 M
Prasmr aarsar HP B4R & LSS 7Ze2TEa
Hedesrmnes 21 088 Attenisior SM: 5088 (204g1
Type-M mismatch cnmbination SN 54T 2 ORAET
Ardrrence Proba E530WH SN 3705

DAF4 Sh: B8

Srcondary Standamis ina

Fovser gangol HP BAETA WY 41032317

AF gensralor RES SMT-08 100205

METwonE Analyzer HF 8753E

Calibratad Ly

A By

This cabbration cemficate shall nol be rearoouced excapt f fall wiout written approval of B8 abaratony

USITIS05RS 54206

Mama
Dt i

Watjn Pk

18=-Cet-02 {in heuse check Dot-03)
4 Aug-9% |in house chank Dot-08)
18001 {in house check Dof-03)

“WnChon

Laboratory Technlclan

Tecnnical Manages!
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Schmid & Partner iﬁE—Fﬂiﬁ ¢ Sorvice suisss détaionnags
Engineering AG s Servizio svigzero di taraurs
Zeughausstrassa 43, 8009 Zurich, Switzeriand '-f._;;.:':.‘*hy' S swiss Caliveation Sarvice
Pyl a0
focrdiled by the Swiss Avcraddation Seaice |SA5) Acceaditation Na ! SCS 108

The Swiss Accreditabon Service i one of the signatorlss o ihe ER
fdultilateral Agreemeant Tof the recagnition af callbration cartificatss

Glossary:

TSL tissug simulating liquid

ConvF sensitivity in TSL / NORM x v,z
MNAA not applicable or not measurad

Calibration is Performed According to the Following Standards:

a) |EEE Std 152B-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devicas: Measurement Technigues®, Dacember 2003

b) IEC 622081, "Procedure to measure the Specific Absorption Rate (SAR) for hand-hald
devices used in close proximity 1o the ear (frequency range of 300 MHz to 3 GHz}",
February 2005

¢l Federal Communications Commission Office of Engineenng & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposura to Radiofraquency
Electromagnetic Fields; Additional Infarmation for Evaluating Compliance of Mobile and
Fortable Devices with FCC Limits for Human Exposure to Radiofreguency Emissions”.
Supplement & (Edition 31-01) 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 Report al the end
af the cerificate. All figures stated in the cerificate are valid at the frequency indicated.

» Antanna 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 orlented
parallel to the body axis '

o Feed Point impedance and Return Loss: These parametars 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 Relum Loss ensures low
reflected power. Mo uncertainty required.

s Flectrical ODelay: One-way delay between the SMA connector and the antenna feed point,
Mo uncerainty required.

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

s SAR nommalized: SAR as measured, nermalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL paramelers; The measured TEL paramesters are used to calculate the
nominal SAR resulL

Cartilicate Mo D1A00Y2-54028_WartD FagaPaoli
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Measurement Conditions
DASY system configuration, 8a far 2s nat given on page |

DASY Version DAEYR V52

Extrapolation Advanced Exirapolation 1

Phantam hMaduar Flat Phaniom W&.0

Distance Dipole Center - TSL 1IT'.r|||1| with Spacar
Znnh;-ﬁ;:nn .He.s.n-i-utinn dx, "j,.' 7 = & mm

Frequency THEN) MHZ + 1 RHZ B

Head TSL parameters
The faliowing parrmeters and calculations were applied,

Temperatura Permittivity Conductivity
Wominal Head TSL paramelers Rl 400 1.40 mha'm
Measured Head TSL parameters 220 =090 411268 % 145 mha'm = § 2%
Hedad TSL temperature during test (2.5 =03 O e
SAH result with Head TSL
| SAR averaged over 1 cm’ (1 g) of Head TSL Condition | ]
| |
SAR measunad 280 MW input powear 100 mW /g
SAR normelized normallzed to 19 40.0 m¥ /g
SAH 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 Londition |
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 foflowing parameters And calculations were agplied

] Temperatura Parmittivity Conductivity
Nominal Body TSL parameters 220°C 3.2 1.52 mha'm
Measured Body TSL parameters (22002 "0 A0 B 1.58 mho'm £ E %
| Body TSL temperature during test | (2154000
SAR result with Body TSL
SAR averaged ower 1 em” {1 g) of Body TSL Cordition
SAR measufed 250 mi input power 103 mW /g
SAR normalizea nermallzead o 1w 41.2 mw /g
SAR for nominal Body TSL paramatars normalized o 1W 406 m\W /g = 17.0 % (k=2)

SAR averaged aver 10 cm’ {10 g} of Body TSL

S4AR measwrsd

SAA noemalized

SaH for nominal Body TSL pasameatars

corsdition
250 Wy Input powwe 5.50 MW /g
normalized to TW 22.0mwW f g

neemalizad b Tw

Ceiicate Mo; D1 200V2-50029 Maril

Pape 4 of 4

21.8 mW / g = 16.5 % (k=2)

“TRF-RF-303(03)100616
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point AR T Lh- 1.4 1

Return Loss - 35,6 0B
Antenna Parameters with Body TSL

Impedance, ranstammed o feed poant 45541 - 08 1

Return Loas - 26.4 B
General Antenna Parameters and Design

Electrical Dalay (one dingction) 1196 ns

LA Bl wafg IRFm Use st 100W radiaied o, cnlly ﬂllll:;ht WA of i dpola maar the |EE-j|:II:i‘.'.|_ can be measurad.

The dipole |= made of standard semirgld coaxial cable, The center condustar of the fesding line is directly connectad to the

second anm of the dipele, The antenna is therstone shart-circuited for CC-signaks

Mo excessive farce must be applied to the dipole arms. becacse they might bend of the soidensd connsclions near tha

teedpaint may be damagec,

Additional EUT Data
Manutactarea by a SPEAG
Manufectured on December 17, 2002
Carificata Mo; D S00VE-5A4020_Mar O Page 5of 3
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DASYS5 Validation Report for Head TSL
DatesTare: 23.03,200¢0 11:30:54

Pest Laboratory: SPEAG, Zunich, Switzerland
DUT: Dipole 1N MHz: Tvpe: D10V 2; Serial: D10V 2 - SN:5d029

Communication System: CW; Frequency: 1900 MHz: Duty Cyele: 1-1

Mediwm: HSL U1 BR

Medium parameters uxed: T= 1900 MHz; o= 145 mho'm; g, =412 o= 100 kg,l'm"
Phamtom section: Flal Section

Measurement Standard: DASYS (IEEETEC/ANST CA3, 19-2007)

DASY S Configuration:
»  Probe: ES3DVE - SNA205; ConvB(5 09, 3089, 5.007; Calibrated: 26.06.3000
o Sensor-Surface: Jmm o Mechanical Surface Delection)
»  Electronics: ITAFRA Smél ;o Calibrated: 02,03 2010
¢ Phantem Flal Phantom 5.0 (front); Type: QUNOPS0AA: Serial- 1]

s Measurement SW: DASYS, V5.2 Build |57; SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe ¥ Zoom Scan (7x7x7) /Cube 0 Measurement
grid: dx=5mm. dy=5mm, dZ=5mim

Reference Value = 96,3 Vim; Power Drifi = 0,064 dB

Peak SAR {extrapolated) = 3.3 Wkg

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

Muximum value of SAR {measured ) = 12.7 mW /g

i}

0dE = 12.TmW/g

cerlficate Moo D1800Y2-50025 Marin Page 8ol 9

“TRF-RF-303(03)100616 Page89 / 92
Copyright © 2010, Digital EMC Co., Ltd.



Report No.: DRTFCC1011-0276 ECC ID: BEJA175A Date of Issue: Nov.12. 2010

Impedance Measurement Plot for Head TSL

< Mme JH1A Buragezg

HI 1 1 F5 1t 49.& LA 258 L 9 o 209 BH

Certificats Mo D1800W2-30029Marid Page 7 af &

TRr-~r-ovuouo) 1vvo 10 rayevu 92

Copyright © 2010, Digital EMC Co., Ltd.



Report No.: DRTFCC1011-0276 EFCC ID: BEJA175A Date of Issue: Nov.12. 2010

DASYS Validation Report for Body

Drated Time: 17.05.2000 12:36:35
Test Laboratory: SPEAG, Zurich, Switserland
DUT: Dipole 196 MHz; Type: DI90V2; Serial: D1900Y2 - SMh:5d029

Communication System: CW; Frequency: 1900 MHz: Duty Cyele: 1:1
bedivm: M5 T71 1 BR
Mediom parameters used: [= 1900 MHz: o = L3R mhotm: £ = 55; p = 1K) igfru?

Phantom section: Flat Section
Measurement Standard: DASY 3 (IEEE/NECIANST CG3,19-2007 )

DASYS Canfiauration:
o Prohe: ERIDW3E - SN3205: ConvEi4.5%. 459 4.53%): Calibrated: 26.(H. 2{0H
o Sensor-Surface: dom (Mechanical Surface Detection )
o Eleciromos: TXAES Snail: Calibrated: 020320110

Phantam: Flat Phantom 5.0 thacky; Type: QDOOOPS0A A; Serisl: 1002

Measurement W DDASY S VA2 Boild F57: SEMCADY X Yorsion 14,0 Build 37

Pin230 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) [Cube 0: Mcasuremen
grid: de=5mm, dy=3mm, de=5mm

Reference Value = 95,4 Vim; Power Drift = 0,082 dB

Peak SAR (extrapolated) = 17.2 Wike

SARIL gh= 103 mW/g: SARIID p) = 5.5 mW/ip

Muoximum value of SAR (measurad) = 13 mWig

7l

D dB = 13mW/e

Clertificate Moo D18MV2-6d0028_ Maril Fage Aol 8
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Impedance Measurement Plot for Body TSL

Cerficate Mo: 019000254020 Marld Page ol 9
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