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Calibration Laboratory of AN,
Schmid & Parner h—
Engineering AG laeNRA

Zeughausstrasse 43, 8004 Zurich, Switzerland VI
Al b

Schweizerischar Kalibrierdlenst
Service suisse d'étalonnage
Seorvizio svlzzera df taratura
Swiss Calibration Service

7

by

et

Accredited by lhe Swiss Accredilation Service (SAS) Accreditation No.: SCS 108
The Bwiss Acoreditation Service is one of the signatories to the EA

Mulfilateral Agreement for the recognition of calibration certificates

cient Motorola MDb : Certliicate No: DB35V2-424_0cti10

ICALIBHATION CERTIFICATE

Oject - DB3SV2 - SN: 424

L QA CAL-05.v7 .

Calibration provedure(s) .
: Calibration procedure for dipole validation kits

Calibration date: - Qctober 14, 2010

This calibralion corlificate documents the traceability o natinpal standards, which realize the pitysigal units of measurements {S1).
The rmeasurements and the uncertainlios with confidance probability are given on the following pages and are part of the carificate.

All calibrations have beon conducted in the closed iaberatory facility: envirenment temperature (22 & 3)°C and humidity < 70%.

Calibraifon Equipment used (MATE critical for calibration)

Calibrated by;

Approved by,

Cerlilicate No: DB35V2-424_Celi 0

- Jaton Kastrall

_Kalja Pokovic

Laboratory Fachniclan
S o

Technical Marager

Primary Standards D # Cal Date (Cerlificale No.) Scheduled Calibration

Fower melar EFPM-442 4 GBIT480704 06-Oct-10 (No. 217-01266) Qact-11

Power sensor HP 8481A US37292783 06-Oct-10 (No. 217-01286) Qcl-11

Reference 20 dB Attonusator SM: E098 (20g) 30-Mar-10 {No, 217-01158) Mar-11

Type-M mismatch cambination SN 504727 06327 20-Mar-10 {No. 217-01162) hear-11

ffeferance Probe ES30VS 8M: 3208 30-Apr-10 {No. ES3-3205_Apri) Apr-11

DAE4 &N: 81 10-Jun-10 {(No. DAE4-801 Jun1() Jun-14

S3econdary Standards D% Check Date fin house) Scheduled Check

Powsar sensor HF 8481A MYA41082317 18-0ct-02 (in house check Cot-09) In houso chock: Oct-11

RF genorator R&S BMT-06 100005 4-Aug-94 {in house check Oct-09) In house check: Ocl-11

Netymork Analyzer BP B753E US37380585 54208 18-Cet-01 {in house check Oct-10} Im house chack: Ccl-11
Marne Funclion Signature

issued: October 14, 2010

This calibration cettificate shalf not be reproduced axcept in full without wiitten approval of the laboratory.
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Calibration Laboratory of o,

Sohweizerischer Kallbrlerdlenst

Schmid & Partner iEH"‘*-\"‘—:——-"/"Eﬂa%: Bervice suisse d'étalonnage
Engineering AG % et Servizio svlzzero dl taratura
Zeughausstrasse 431, 0004 Zurich, Swilzarland 7y /,Q\‘\o Swiss Calibration 8ervice
RO Y
Accredited by the Swiss Accreditation Service (SAS) Accredilation No.: SC3 108

The Swiss Accreditation Service is one of the signatorles to the EA
Muttilateral Agreement for 1he recognition of calibration cerlificales

Glossary:

TSL tissue simulating liguid

ConvF sensilivity in TSL / NORM x,y,z

N/A not applicabie or not measured

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) 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 GHZz)",
February 2005

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:

Cerificate No; DB38V2-424_Qct10 Fage 2 of

Measurement Conditions: Further details are available from the Validation Repott at the end
of the certificate. All figures stated in the certificate 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 seclion, with the arms oriented
parallel to the body axis.

Feaed Point Impedance and Relurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector o the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Eflectrical Delay: One-way delay hetween the SMA connector and the antenna feed paint.
No uncertainiy required.

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

SAR normalized: SAR as measurad, normalized to an input power of 1 W at the antenna
connactor.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions

DASY system configuration, as far as not given onpage 1.

DASY Verslon DASYE V52.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.8

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

gx, dy, dz =5 mm

Freguency

B35 MHz =1 MHz

Head TSL parameters

The following parametars and calculations were appliad.

Tempearature Parmittivity Conductivity

Nominal Head TSL parametars 22.0°C 41.5 0.80 mho/m
Measured Head TSL parameters {220 +0.2}°C 423 x0% 0.80 mhofm = 6 %
Head TSL temperature during test (225 £0.2)°C

SAR resuit with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Condition
SAR measured 2EQ mW input power 236 mwW /g
SAR normalized nermalized to 1W g.44 mW/g

SAR for nominal Head TSL paramsters

normalizod to 1W

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

SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW input power 154 mwW /g
SAR normalized normalized to 1w B8 mwW /g

SAR for nominal Head TSL parametars

norinatized to 1W

6.18 MW /g + 16.5 % (k=2)

Celificate No: D835V2-424_0ot10

Page 3ol B
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Appendix

Antenna Parameters with Head TSL

Impadance, transformed to feed point BZaQ+38ij0
Return Loss -26.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.323 ns

After long term use with 100W radiated power, only a slight warming of the dipale near the feedpoint can be measurad.

Tho dipole is made of standard semirigid coaxial cable, The center conductor of the feeding ling is directly connacted to the
second arm of tha dipole. The antenna is tharefere shorit-cireuited for DC-slgnals,
No excessiva force must be applied to the dipole arms, because they might bend or the soldered cannections near the

feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manufactured on Augusat 24, 2000
Geortilicate No: DB35V2-424 Qct1( Page 4 of 6
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DASYS Validation Report for Head TSL

Date/Time: 14.10.2010 10:07:31

Test Labaratory: SPRAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Scrial: D835V2 - SN:d24

Contmunication System: CW: Trequency: 835 MHz; Duty Cycle: [:1

Medium: HSLIOG

Medium paramelors used: £ =835 MHz; 6 = (.9 mbofm; £, = 42.5; p = 1000 kg/m®
Phanton scction: Flat Section

Measurcment Standard: DASYS (IEEE/IRC/ANST C63,19-2007)

DASYS Configuration:

Probe: BS3DV3 - SN3205; ConvE{6.03, 6.03, 6.03); Calibrated: 30.04.2010
Sensor-Suiface; 3mm (Mechanical Surface Detection)

Llcctronics: DAE4 Sno01; Calibrated: {0.06.20(0

Phantom: Flat Phantom 4.91,; Type: QDOD0P49A A; Scrial; 1001

Meusurement SW: DASYS2, ¥52.2 Build 0, Version 52.2.0 (163}
Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14,22 (1685)

Pin=250 mW /d=15mn, dist=3,0mm (ES-Probe)/Zoom Scan (7x7x7) /Cuabe ): Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.7 V/m; Power Drift = 0.045 dB

Peak SAR (ex(rapolated) = 3.56 W/kg

SAR( g) = 2,36 mW/g; SAR(10 g) = 1.54 mW/g

Maximum value of SAR (measured} = 2.75 mW/g

0dB =2.75mW/g

Ceortificate No: D835V2-424 Cal10 Page 5ol 6
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
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Bohwelzerischer Kallbrierdienst
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¥

N
Schmid & Partner iE\U/EMEE’_ Service suisse d'étatennage
Engineering AG N Servizlo svizzero dl taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland %, fﬁ\\p‘ Swiss Calibration Service
AL ITL

Accredited by 1ha Swiss Accradilalion Sewice (SAS) Accreditation No.: SCS 108
The Swiss Accredilation Service Is one of the signateries to the EA

Multilateral Agreement For the recognition of calibration certificates

cient | Motorola MDb  Gertiflcate No; D835V2-425 Oct10

CALIBRATION CERTIFICATE

Object . DB35VZ - SN: 425

. QA CAL-05.v7
 Galibration procedure for dipole validation kits

Calibration procedure{s)

Calibration date:

-Qctoher 14, 2010

This calibration cortilicato documonts e tracoabilily to national slandards, which realize the physical umits of measurements (S1).
The meaasuremeants and the uncertaindies with confidonca probatilily are given an the foliowing pages and ars parl of the cerillcate.

All calibralions have been conducted in the closed faboratory facility: envirenment temparalure {22 + 3)°C and humidily = 70%.

Calipration Equipment used (MATE oritical for eafibration}

Primary Standards ID# Gel Uate {Certilicate No) Scheduled Cafibration
Power meter EPM-4424 GB37480704 08-Cct-10 (No. 217-01268) Cet-11
Power sensor HP B481A US37252783 06-Cct-10 (No. 217-01268) Cet-11
Releranics 20 dB Atlenuator SN: 6086 (20g) 30-Mar-10 (No, 217-01158) Mar-11
Typa-N mismatch combination SN B047.2 F 08327 30-Mar-10 (Mo, 217-01162) tar-11
Referanee Probe ES30V3 SN 3208 30-Apr-10 (Mo, ES3-3205_Apri0} Apr-11
DAE4 SN 601 10-Jun-10 {No. DAE4-601_Juni{) Jun-11i
Secondary Standards 1D Check Dalg {In houss) Schedulad Check
Powar senscr HP 84814 MY41097317 158-Cot-02 (in house chock Oct-09) n house check: Oct-11
RF ganarator R&S SMT-06 100005 4-Aug-99 {in house check Oot-03) In house check: Qet-11
Welwork Analyzer HP B7H3E LIE3V3R0585 S4206 18-Cct-01 fin house chock Qot- 10) In housc check: Oot-11

MHame Funclich Signature .
Calibrated by:  Jeton Kasirail Labaratory Technician f Z

: : B L - 7
Fr :

Approved by: " Katja Pakovic Technleat Manager

e

A

lssued: October 14, 2010

This galibration cerificate shall nol be reproducad except in full without written approval of the Taboratary.

Cenificate No: D835V2-425_Qchif)
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Calibration Laboratory of e,

) . ot 3 S Schweizerlscher Katibrierdienst
Schmid & Partner jﬁﬁ"{ﬁ c Service suisse d'étalonnage
Engineering AG DT Servlzio svlzzero di laratura
Zoughaussirasse 43, 80049 Zurich, Switzerland ’f.-;,}ﬁ\‘x‘ S Swiss Calibration Service
Lunrniy
Accredited by the Swiss Accredilation Service {SAS) Acereditation Ne.: SCS 108

The Bwiss Accreditation Servige is one of the signatories to the EA
Multilateral Agreament far the recagnitlon af cailbratlon cerliflcatas

Glossary:

TSL tissue simulating liquid

Convi sensitivity in TSL / NORM x,v,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Sid 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} IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in ciose proximity to the ear {frequency range of 300 MHz to 3 GHz)",
February 2005

¢) 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 Expostre 1o Radiofrequency Emissions”,
Supplement C (Editicn 01-01} to Bulletin 85

Additional Documentation:
dy 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 cedificate. All figures stated in the certificate are valid at the frequency indicated.

e  Antenna Parameiters 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 oriented
parallef to the body axis.

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filed 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.
No uncertainty required.

¢« SAR 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 T5L parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certificate No: DB3ISVE-425 Cct10 Page 2 of 6
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Measurement Conditions

DASY system configuration, as far as not glven onh page 1.

DASY Version DASY5H V522

Extrapolation Advanced Extrapolation

Phantom Madular Flat Phantom V4.9

Distance Dipale Center - TSL 15 mm with Spacer

Zoom Scan Resclutlon dy, dy, dz = 5§ mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The faltowing paramelers and calculations were applled.
Temperature Permhtivity Conductivity

MNominal Head TSL parameters a20°C 41.8 0.90 mho/m

Measured Head TS5L parameters (22.0 £ 0.8)°C 423+£6% 0.90 mho/m £ 6 %

Head TSL temperature during test (225 x0.2)°C
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Condition

SAR moasurad 250 mW input power 238BmW /g

SAR normalized normalized to 1W 9.62mW /g

SAR for nominal Head TSL parameters

normalized to TW

9.57 mW /g & 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL candition
SAR measured 250 mW input power 156 mW /g
SAR normalized normalized to 1W 6.20mW/g

SAR for nominal Head TSL parameters

narmalized to 1W

6.22 mW /g + 16.5 % (k=2})

Cedificate No: DB3BV2-425 Qcti)

Pago 3 of §
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Appendix

Antenna Parameters with Head TSL

Impadance, transformed to feed point 52BO+37Q
Return Loss -269dB

General Antenna Parameters and Design

Electrical Delay {one diraction) 1.396 ns

After long term use with 100W radiated power, onfy a slight warming of the dipole near the fesdpoint can be maasurad.

The dipele is made of standard somirigid coaxial cable. The center conductor of the feeding Iine is directly connected to the
second arm af the dipole, The antenna is theretore short-circuited for DC-signals.

No excessive force must be applied to the dipols arms, because they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 24, 2000
Cortificate No: DB35V2-425_0ci10 Page 4 ol 6
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DASYS5 Validation Report for Head TSL
Date/Time: 14.100,2010 10:27:24

Test Lahoratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MIHz; Type: D835V2; Serial; D835V2 - SN:425

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

Mediunt: HSLSOO

Medium parameters used: f = 835 MHz; o = 0.9 mho/m; &, = 42.5; p = 1000 kghn®
Phantom scction: Flat Section

Mcasurement Standard: DASYS (IEREE/TREC/ANST C63.19-2007)

DASYS Configuration;
¢ Probe: ES3DV3 - SN3205; ConvH(0.03, 6.03, 6.03); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 10.06.2016
+ Phaotom: Flal Phantom 4.91,; Type: QDOOOP4QAA; Scrial; 1001

«  Measurcmentt SW: DASY52, V52.2 Build 0, Version 52.2.0 (163)
+ Postprocessing SW: SEMCAD X, Vi4.2 Build 2, Version 14.2.2 (1685)

Pin=250 mW /d=15mm, dist=3.0mm {ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measuiement
grid: dx=5mm, dy=5mn, dz=5mm

Relerence Value = 57 V/im; Power Drift = 0.010 dB

Peak SAR (extrapolated) = 3.59 Wikg

SAR(1 g) = 2.38 mW/g; SAR(10 g) = 1.55 mW/g

Maximum valuc of SAR (measured) = 2.76 mWig

0dB = 2.TomW/g

Certlficate No; D835V2-425_0ct10 Page5of 6
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Impedance Measurement Plot for Head TSL
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Page 6 of 6

Page A137



“I.“l ”.f"

ST

,
-
3

Calibration Laboratory of
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1
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\

Engineering AG _ _ %, ,;:,:—_\_\_:;‘\5
Zaughausstrassc 43, 8004 Zurich, Swilzerland G !r\\ &
feluludet

Accrediled by tha Swiss Aceradilation Sarvice {SAS)
The Swiss Accreditatlon Service is ong of 1he signatorles to the EA
Multilfateral Agreement for the recoanition of calibration certilicates

ciet  Motorola MDb

- Certificate Na:

Schwelzerischer Kallbrierdlenst
Service suisse d'élalonnage
Servizio svizzera di faratura
Swiss Calibration Service

Accreditation No.: SCS 108

D1800V2-278 Oct10

CALIBRATION CERTIFICATE

-D180Q0V2 - SN: 279

Object

QA CAL-05.v7
Calibral:on procedure for dlpﬂle vahdahon Kits

Callbration procedura(a)

Calibralion date:

Qctober 13, 2010

Calibration Equipmanl used {M&TE cntical for calibration)

Primary Standards 1D i Cal Dala (Garhilicate Mo.)

This calibration cedifivate dosuments the lraceabillly to natiohal standards, which realiza the physical units of measuremenis {S).
The measuraments and the uncertaintiss with condidence prebabllity are glven on the following pages and aro part of the certificats.

All calibrations have been conductad In the closed laboratory faclilty. snvironmant temperature (22 + 3)°C and humidity < 70%.

Scheduled Galibration

Powar meter EPM-4424 GB37430704
Power sensor HP 8481A Us372593782
Aaferance 20 dB Altenuator SN; 5086 (20g)
Typa-N rlsmatch gombination BN: 5047.2 1 06327

UB-Cet-10 (Na. 217-01266)
06-Ciot-10 {No. 217-01266}
B0-Mar- 10 {No. 217-01158)
A0-Mar-10 {Na. 217-01182)

Oot-11
Ont-11
Bar-11
Mar-11
Apr-11
Jun-11

Scheduled Chack

Reference Probe ES30DVE SN: 3205 Ak-Apr-10 (N, ES3-3206_Apr10}

DAE4 SN: 601 10-Jun-10 (No. DAE4-601, Jun1Q)
Secondary Standards D # Chock Date {in house)

Power sensar HP 84814 MY41082317 18-0ct-02 {in house chack Oet-09)
RF gonarator R&S SMT-06 100005 4-Aug-88 {in house check Cct-08)

Network Analyzer HP 87538 US37330585 54208 18-Cct-01 (in house check Ost-107

MName Function
Calibratad by: " Dimce Hlev Laboratory Technigian
Approved by: Kalja Pokovie Tachnical Manager

This calibration certificate shall not be repraduced except in full withaut wilten approval of the keboratery.

In house check: Ggt-11
In houss check: Oct-11
In house chegk: Oct-11

Signaturs
Ve

Izsued: October 14, 2010

Gertificate No: D1800V2-279 Cctl10

Page 1 cf 6
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Calibration Lahoratory of "‘"'”’"’ Schweizerischer Kallbrlerdienst

Schmid & Partner iE -~ !EE?_ Service sulsse d'élalonnage
Engineering AG 1 & Servizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzerland *"ﬁ\ Swiss Calibralion Service
iyl yabet
Acoredited by the Swiss Accreditation Service (SAS) Agereditallon No.: SCS 108

The Swise Accreditation Service is one of the signatories to the EA
MuHilateral Agraement for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, 1EEE Recommended Practice for Determining the Peak Spatial-
Averagad Specific Absorption Rate {(SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Pracedure to measure the Specific Absorption Rate (8AR) 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 QET),
“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”,
Suppiement C {Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbeok

Methods Applied and Interpretation of Parameters:
e Measurement Conditions: Further details are available from the Validation Repoti at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

» Anienna 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 oriented
paralie] to the body axis.

« Feed Point Impedance and Refurn Loss: These parameters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transfarmed 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.
No uncertainty required.

+ SAR measured: SAR measured at the stated anienna input power.

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

o 8AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuli.

Certificate No; D1800V2-279_Cot10 Paga20f 6
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Measuremant Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS vE2.2

Extrapolation Advancad Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipale Center - TSL 10 mm with Spacer

Zaom Secan Resolution dx, dy, dz = Brm

Fraqueney 1800 MHz =1 Mz
Head TSL parameters

The following parameters and calcuiations were appliad.
Temperature Permittivity Conductivity

Nomlinal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measurad Head TSL parametars (22.0 + 0.2} °C 3E+6% 1.835 mho/m £+ 6 %

Heac TSL ternperature durlng test (21.820.2)°C
SAR result with Head TSL

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

SAR measured 250 mW input power 931 mW/g

SAR normalized normalized to 1W 372mW /g

SAR for neminal Head T8L parameters normalized to 1W I7 B8 mW /g =17.0 % (k=2)

SAR averaged over 10 em® (10 g} of Head TSL conditlon

SAR measured 250 mW input power 492mW/g

SAR normatized normalized to 1W 19.7mwW /g

SAR for nominal Head TSL parameters normalized o 1W 19.8 mW /g £ 16.5 % (k=2)
Certificate Mo; D1800V2-279_0ctil Page 2 of §
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed ta feed point E390Q+560j02
Heturn Loss -24.3dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1194 ns

After long term use with 100W radiated power, only a slight warming of the dipale near the feedpoint can be measured.

The dipole iz mads of standard semirigid coaxial cable. The centar conductor of the feading line is direcily connecled to the
second arm of the dipcle. The antenna is therefore short-circuited for DC-signals,

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactired by SPEAG
Manufacturad on Movember 25, 2000
Certtificate Na: D1800V2-279 Qot10 Page 4 of 8

Page A141



DASYS5 Validation Report for Head TSL

Date/Time: 13.10.20{0 11:49:44
Test [aboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MIIz; Type: D1800W2; Serial; D1800V2 - SN:279

Communication System: CW, Frequency: 1800 MHz; Duty Cyele: 1:1
Mediom: HS1. U112 BB
Medium parammeters used: £ = 1800 MHz; g = 1.35 mho/im; &, = 38.9; p = 1000 I«:g.-‘m3

Phantom section: Flat Section
Measurement Standard: DASYS (IREF/IEC/ANST C63.,19-2007)

DASYS Configaration:
« Prohe: ES3DV3 - SN3205; ConvE(5.05, 5.05, 5.05); Calibrated: 30.04.2(:10
» Scosor-Sutrface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
v Phantom: Tlat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001

«  Mcasurcment SW: DASYS2, V52.2 Build (J, Version 52.2.0 (163)
» Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 (1685)

Pin=250 mW /d=10mm, dist=2.0mm (ES-Prebc)/Zoom Scan (7x7x7) /Cubc 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95 V/m; Power Drift = 0.038 dB

Peak SAR (cxtrapolated) = 16.9 Wikg

SAR(I g) = .31 mW/g; SAR(10 g) = 4,92 mW/g

Maximum value of SAR (measwred) = 11.4 mW/g

0dB=114mW/g

Cenificate No: D1800V2-279_Qct10 Page Gof 6
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Impedance Measurement Plot for Head TSL
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Calibratlon Laboratory of S,

Schmid & Partner jli :

Schwalzarizcher Kallhriardlanst
Service sulsse d'étalonnage

Engineering AG T WY Servizio avizzera dl taralura
— /_\ wF
Zeughaussirasse 43, 8004 Zurlch, Switzerfand #,{ﬁ\\ o Swlsg Calibratlon Servica
K Jffrqhi‘l‘-‘ 3

Accredited by the Swiss Accredifation Service (SAS) Accreditation Mo SCS 108
Tho Swiss Accreditation Service |15 one of the slgnatorles to the EA :
Muitilateral Agresment for the racogni!ion of ¢alibratlon certificates

oent Motorola MDb- : '= Gerlificate No: D1800V2-281_Jan11

CALIBRATION CERTIFICATE

Object :D1800V2 - SN: 281 _ - - S

Calibration procedurals) g'_Q?:\_CﬁL-Oﬁ_.VS. o . .
Calibration procédure for dipole validation kits

Calibration dato: January 13, 2011

This calibration cerificate documents the traceability to national standards, which realize the plysical units of measurements (St).
The maasurements and the uncertaintles with contidence probability are given on the fallowing pages and are part of the canlilicate.

All calibralions have been conducted in fhe closed laboratory facllity: snvironment temperature (22 2 3)°C and humidity < 70%.

Calibraiion Equiprrent usad (METE crilical for calitration)

Primary Standards 1D Cal Dale {Cerdificale No.) Scheduled Calibration

Pawer meter EPM-4424 GB37480704 06-Oct-1Q {Mo. 217-01286) Oct-11

Power sonsor HP 84814, 537202783 06-Qct-1Q (No. 217-01266) Oa-11

Referance 20 dB Attsnuator S 5088 (20g) S-Mar- 10 (Mo, 217-01158) Mar-11

Type-N mismatch combination SN: 5047 .2 f 06327 30-Mar-10 (No. 217-Q1162) Mar-11

Referonce Probe ES3DVE M 3205 0-Apr-10 (Mo, ES3-3205_Apr10) Apr-11

DAE4 SN: 601 10-Jun-10 (Ne. DAE4-601_Jun10} Jun-11

Becondary Standarnds D # Check Date {in house) Scheduled Cheek |

Power sansor HP 84814 MY41092317 18-0ct-02 (in house chack Oct-08) In house check: Ocl-11

1iF genarator R&S SMT-08 100305 4-Aug-5% (in house check Qct-09) In house check: Ggl-11

Network Analyzer HP B783E US375390585 54208 18-0ct-01 {in house check Oct-10) In house cheek: Ocl-114
Name _ ~ Funciion Signature

Calibraled by: ‘Bimce Hiev Laboratory Techniclan @ m
Approved by  Katja Pokovic . . Technical Manager %/ £
I ) . . " _,(_5:—#‘

Issued; January 13, 2011

This calibralion certilicate shall not be reproduced excepl in full without written approval of tho laboratory.

Carlificate No: D180OV2-281 Janii Page 1 of 6
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. r L LU
Calibration Laboratory of S8, Schweizerischer Kalibrerdienst

. SXaA
Schmid & Partner SEE’/—T“?—’: Service suisse d'élalonnage
Engineering AG 31 ,-—-—'::;\é:t Sarvizio svizzera d! laratura
Zeughaussirasse 43, 8004 Zurlch, Switzerland "".;f_,:«.:\\ﬁ Swiss Calibration Service
LT T
Accredited by The Swiss Accreditation Service [SAS) Accreditation No.: SC3 108

The Swiss Acereditalion Service is one of the signatories to the EA
Muitilateral Agreement for tho rocognitlon of calibraflen certificatas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2003, "IEEE Recommended Pragctice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SARj) in the Human Head from Wireless
Communications Davices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity ta the ear {frequency range of 300 MHz to 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Expeosure to Radiofrequency
Electremagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Ponable Devices with FCC Limits for Human Exposure to Radiofrequency Emissicns”,
Supptement C (Edition 01-01} t¢ Bulletin 65

Additional Documentation:
d) DASY4/n System Handbook

Methods Applied and Interpretation of Parameters:
»  Measurement Condftions: Further details are available from the Validaticn Report at the end
of the certificate. All figures stated in the csrtificale 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 oriented
paraliel ta the body axis.

»  Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impadance stated is transformed from the
measurement at the SMA caonnector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connectar and the antenna feed point.
No uncertainty required.

¢« SAR measured: SAR measured at the stated antenna input power.

e«  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.

Corlificate No: D1800V2-287_Jani 1 Page2of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Verslon DASYS V52,6
Extrapolation Advanced Exirapolation

Phantom Maodular Flat Phantom V5.0

Cistance Dipole Center - TSL 10 rmm with Spacer
Zoom Scan Resoclution dx, dy, dz =5 mm

Frequency 1800 MHz + 1 MHz

Head TSL parameters
The following parameters and calcufations were applied.

Temperature Permilttivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measwred Head TSL parameters (22.0x0.2)°C 3868 % 1.3 mho/m+6 %

Head TSL temperature durthg test {21.3=0.2) °C
SAR result with Head TSL

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

SAR measured 250 mW input power S.7mW/g

SAR normalized normatized to 1W aBamW/g

SAR for nominal Head TSL parameters normalized to 1W 38.9 mW /g £ 17.0 % {k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 250 m\W input power D10 mW /g

S4R normalized normalized to 1W 204 mW /g

SAR for narinal Head TSL parameters normalfzed to 1W 20.4 mW /g = 16.5 % (k=2}
Certificate No: D1800V2-281 Janii Pagedold
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.102+03j)Q

Reitim Loss -39.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.198 ns

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

The dipole s made of standard semirigld coaxlal cable, The center conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna is therefors short-clreuited for DC-signals,

No excessive forge must be applied to the dipole arms, because they might bend or the aoldered connactions near tha
feedpoint may be damaged.

Design Modification by End User
The dipole has been madifled with Teflon Rings {TR) placed within identified markings close fo the end of each dipole arm.
Callbration has been performed with TR attached to the dipole,

Additional EUT Data

tanufaciured by SPEAG
Manufactured on November 25, 2000
Certificate No: D1800V2-281_Jan11 FPage 4 of 6
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DASYS5 Validation Report for Head TSL

Date/Time: 13.01.2011 12:13:44
Test Laboralory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI80GY2; Serial: D1800V2 - SN:281

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL UJi2 B3

Medium paramelers used: £ = 1800 MHz; ¢ = 1,38 mho/m; &, = 38,7; p = 1000 kp/m’
Phantom section: Elat Section

Measurement Standard; DASYS (IEEE/IEC/ANSI €63.19-2007)

DASYS Configuration:
s Probe: ES33V3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04,2010
« Sensor-Surlace: 3mm (Mechanical Surface Detection)
« Elecironics: DAE4 Sn601; Calibrated: 10.06.2010
» Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Sertal: 1001
»  Measurement SW: DASYS52, V52.6.1 Build {(408)
+  Postprocessing SW: SEMCAD X, VI14.4.2 Build {2505)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)}Zoom Scan (7x7x7) /Cube 0; Measurcment
grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 96,760 V/m; Power Drift = 0,03 dB

Peak SAR {extrapolated) = 17,662 W/kg

SAR( g) = 9.7 mW/g; SAR(I0 g) = 5.1 mW/g

Maximum value of SAR {measured) = 12,037 mW/g

0 dB = 12.040mW/g

Conificate No: D1800V2-281_Janii Page 5 ¢f &
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner

Schweizerlscher Kallbrlerdienst
Service suisse d'élalonnage

/,
&

]'u‘ul:?”
i,

Engineering AG sy c.' Sarvizlo svizzero di laraiura
Zeughaussirasse 43, 8004 Zurich, Swilzerland i/,@\\? Bwiss Calibraliod Service
RTITT

Accreditation No.: SCS 108

Accredited hy tha Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is ane of the signataries ta the EA
Muitliateral Agreemant for tha rocagnition of eallbration certlileates

ciient  *Motorola MDb  Gertificate No: D1900V2-524 Oct10

CALIBRATION CERTIFICATE

Ohbjact DO00V2 - SN: 524

Calibration procedureds) .
- Calibration procaedure for dipole validation kits

Calibration date:

‘October 13, 2010

This calibratlon sortilicals dosuments the traceability to national standards, which realize tho physical units of measuremants (5.
The measurements and the unecenairtes with confldence probatdily are given on the following pages and aro parl of tho cetlificato.

Adl callbrations have been canducted in 1ha closed laboratary facility: environment temperature {22 + 3)°C and humidity < 70%.

Calibration Equipment used (METE critical for calibratlon)

Tichnical Manager

Primary Standards D4 Cal Dals (Cerlitlcata No.) 3chedulad Calibration

Power mater EPM-4424A GB37480704 D6-Cet-10 (No. 217-01266) QOcl-11

Powor sensor HP 84814 US37290783 D6-Oet-10 (No. 217-01266) Qcl-11

Refarcnce 20 dB Attenuator SHN: 808G (20g) 30-Mar- 10 (No. 237-01158) Mar-11

Type-N mismatch combiinatian SM: 8047.2 / 06327 30-Mar-10 {Ne. 217-01162) Mar-11

Referonce Probe ES3IDVA SN 3208 30-Apr-10 {(No, ES3-3205_Apr10) Apr-11

DAE4 SN: 601t 10-Jun-12 (Mo. DAE4-601 Jun10) Jun-11

Secondary Standards 1D # Check Date {in house) Scheduled Check

Power sengor HF 8431A MY41082317 18-0ct-02 (in house chack Oct-09) In housa check: Cet-11

AF gensrator R&S SMT-08 100C05 4-Auy-99 {In house check Oct-09) in house check: Gct-1

Mebvork Analyzer HP 8753E UE37390688 54208 18-06t-01 {in house check Oet-10} In house chack: Qot-11
Namo Funclion Sigrature

Calibrated by: . Dimee lliev Laberatory Tachnlelen 5@ r‘(%e,{,(?_,u .

Approved by: : Katja Pokovic

Issued: Qctober 14, 2010

Certificate No: D1800v2-524_0ct10

Page 1 of &
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schwelzerischer Kallhrierdlenst
Sarvice sulsse d'étalohnagse
Servizlo svlzzaro di taratura
Swlgs Catibralion Service

Accradited by the Swiss Accreditalicn Sanvice (SAS) AccredHatlon No.; SCS 108
The Swiss Accrediiation Servize is one of the signatories to the EA
Muitilateral Agraemant for the recognilion of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable cr not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, "[EEE Recommended Practice for Determining the Paak Spatial-
Averaged Specific Absorption Rate {(SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

h) IEC 62209-1, "Procedure to measure the Speciiic Absorption 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 (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radiofrequency
Electromagnetic Fields; Additional information for Evaluating Cempliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01} to Bulletin 65

Additional Documentation:

)

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. Al figures stated in the ceriificate 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 phantem section, with the arms oriented
patallel 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 1o the feed point. The Return Loss ensures low
reflected power. No uncerainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

SAR for nominal TSL parameters: The measuyed TSL parameters are used to calculate the
nhominal SAR resulft.

Certilicate No: D1800V2-524_Qct1 Page 2 of
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Measurement Conditions
DASY system conilguration, as far as not given en page 1.

DASY Version DASYS V522
Extrapalation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy,dz =5 mm

1900 MHz + 1 MHz

Fregquency

Head TSL parameters
The following parameters and calculations weare applisd.

Temperature Parmilttivity Caonductivity

Naminal Head TSL parametars 22.0°C 400 1.40 mho/m
Measured Head TSL parameters {22.0+0.2)°C 3B8.946% 1.39 mho/m +6 %
Head TSL temperature during test (21.5:0.2)°C

SAR result with Head TSL
SAR averaged over 1¢m® (1 g) of Head TSL Condition
SAR measured 250 mW input power .77 mW /g
SAR normalized normalized to 1W 9.1 mwW /g

normalized 1o 1W 39.0 mW /g = 17.0 % (k=2})

SAR for nomingl Head TSL parameters

SAR averaged over 10 cm® {10 g} of Head TSL conditicn
SAR maasured 250 mw input powor 5.08 mW /g
SAR normalized normalized o 1W 203 mW /g

SAR for nominal Head TSL parameters

narmalized 10 1W

20.3 MW /g & 16.5 % (k=2)

Centificate Mg: D1900V2-524_OctiQ

Fage 3of 6
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 65254{1-54]Q
Reaturn Loss -24.8dB

General Antenna Parameters and Design

Electricai Delay (cne direction) 1.183 ns

Aftar long term use with TO0W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conducior of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals,

No excessive force must be applied fo the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manufactured an Beptember 20, 2000
Centificate No: 01900V2-524 Oct10 Paged ol 6
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DASYS Validation Report for Head TSL
Date/Time: 13.10.2010 12:40:39

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; I'ype: D1900V2; Serial: D1900V2 - SN:524

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

Medium: HSL. U12 BB

Medium parameters used: £ = 1900 MHz; 5 = 1.39 mho/im; &, = 39; p = 1000 kp/m?
Phantom sectien: Elai Section

Measuremenlt Standard: DASY S (IEEE/TEC/ANST C63.19-2007)

DASYS Configuration:
» Probe: ES3DV3 - SN3205; ConvE(5.09, 5.09, 5.09); Calibrated: 30.04. 2000}
« Sensor-Surface; 3mm (Mcechanical Surface Detection)
« [Llectronics: DAE4 Sn6(; Calibrated: 10.06.2010
» Phantom: Fiat Phantom 5.0 {front); Type: QDOQOPS0AA; Scrial: 1001

o  Measuremen( SW: DASYS52, V52.2 Build 0, Version 52.2.0 (163)
» Postprocessing SW: SEMCAD X, v14.2 Build 2, Version 14.2.2 {1685}

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probc)/Zoom Scan (7x7x7) /Cube (: Measurement
grici dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.2 V/iim; Power Drift = 0.044 dB

Peak SAR {extrapolated) = 17.9 Wikg

SAR(1 g) = 9.77 mW/g; SAR(10 g) = 5.08 mW/g

Maximum value of SAR (measured) = 12 mW/g

0dB = 2mW/g

Cerlificate No: D1900V2-524 CQctio Page G of6
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Impedance Measurement Plot for Head TSL

13 Oct 2018 2153131
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Calibration Laboratory of
Schmid & Panner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Swilzerland

Schweizerischer Kallbrlerdienst
Sorvice suisse d'ételonnage
Servizlo svizzero di taratura
Swiss Callbration Service

Acoredited by the Swiss Accredilalian Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditalion Service is one of the slgnatories to the EA
Multilateral Agreament for the recognition of calibration cerlificales

cient  Matorola MDb . Certificate No: D2450V2-766_0ct10

CALIBRATION CERTIFICATE

Objesl [D2450V2 - SN: 768 -

Calitration procedure(s) {QA CAL-05v7 o
fCalibraiion procedure for dipole validation kits

Galibralion date; Qctober 13, 2010

This galibration cerilicate documenls tho traceabilily 10 nalional standards, which realize the phystcal unils of measurements (S}
The measurements and the uncertainlizs with confidence probability are given an 1he follawing pages and are part of the certificate.

All calibrations have beon conducted in he closad laboratory facility. environment temperature (22 + 3106 and hunndily < 70%.

Calibration Eguipment used (MATE critical for calibration)

Primary Standards 1B Cal Date (Certificate Mo} Seheduled Calibration

Power meter EPM-4424 GB374080704 06-0Oet-10 (No. 217-01288) Oct-11

Povior sonsor HP 84814 US37292783 06-06t-10 [No. 217-01268) Qg1

Roference 20 dB Attanualor SN: 5088 (20g) 30-Mar-10 {No. 217-01158} Mar-i1

Type-N mismatch combiination SN 5047 2 f 06327 30-Mar-10 (No. 217-01182} Mar-11

Reference Probe ES30DV3E SM: 3205 30-Ape-10 {(No. E33-3205_Apr10) Apr-11

DAE4 SN B0 10-Jun-10 {Mo. DAE4-801_dun10) Jun-11

Secondary Standards 1D ff Check Dale {in house) Schsduted Check

Fower sensor HF 84814 hY41092317 18-Oct-02 (in hausa check Oct-09} in house checl: Ocl-14

RF genaralar R&S SMT-08 100005 4-Aug-99 {in house chack Oct-D3} In house check: Oat-11

Matwiark Analyzar HFP B7S3E US37390585 84206 18-Gct-01 {in house check Oct-10) Irt house chock: Sal-11
Mame Funclion Signature

Calibrated by: : Dimea Iev ' Laboratory Technician 0@ F‘M
Approvod by:  Katja Pokovic Technical Manager ' M e

Issued. Ocloter 14, 2010

This cafibralion cerilicate shall not be reproduced exceptin full without wrilten approval of the laboratory,

Cenificate No: D2450V2-766_0c1Q FPage 1 of 6

Page A156



Calibration Laboratory of N

S Schwelzerischer Kafibrierdlenst

. L %
Schmid & Parner iﬁﬁé C Bervice suizse d'étalonnage
Engineering AG =N Servizlo svizzero dl taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland A f.f"',-‘\\\ o S  Swiss Caiibration Service
A
Accredited by the Svdss Accreditalion Sarvice (SAS) Accreditation Na.: SCS 108

The Swiss Agcreditation Service is one of the slgnatories to the EA
Muilllateral Agreemant for the recognilion of calibration certiflcates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a} IEEE Std 1528-2003, "[EEE Recommended Practice for Determining the Peak Spatiai-

b)

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

[EC 82209-1, "Procedurea 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

Federal Communications Commission Office of Engineering & Technelogy (FCC QET),
“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 certificate are vaiid 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 oriented
parallel to the body axis.

Feed Point Impedance and Returnt 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 conngctor to the feed point. The Return Loss ensures low
rellected power. No unceriainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncenrainty required.

SAR 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
coennector.

SAR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR rasult.

Certilicate No: D2450V2-766_0ct10 Page 2of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYSD VB2.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distante Dipole Center - TSE. 10 mm with Spacer

Zoom Scan Resolutfon dx, dy, dz =5 mm

Frequency 2450 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were appited.

Tempsratura Parmittivity Conductivity

Nominal Head TSL parameters 22.0°C anz 1.80 mhofm
Measured Head TSL parameters (22.0+0.2) °C 3B3x6% 171 mho/m + 6 %
Head TSL temperature during test (214 £0.2)°C

SAR result with Head TSL
SAR averaged over 1 cm® (1 g} of Head TSL Cuandition
SAR measured 250 mW input nower 128mW /g
SAR normalized ncrmalized to TW 51.2mW/g

SAR for nominal Head TSL parameters

normalized o 1W

62,2 mW fg = 17.0 % (k=2)

SAR averaged over 10 cm? {10 g) of Head TSL condition
SAR measured 250 mW input power 598 mW /g
SAR normalized narmalized ta 1W 23.9 mW /g

SAR for nominal Head TSL parameters

normalized ta 1\W

24.0 mW fg = 16.5 % (k=2)

Cortilicate No: D2450vV2-766 Oct10
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Appendix

Antenna Parameters with Head TSL

Impedanca, transformed 1o feed point 52102+ 0.7jQ
Return Loss -33.3dB

General Antenna Parameters and Design

[_Electrical Delay {one direction) 1.156 ns

After lung term use with 100W radiated powsr, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of tha dipola. The antenna is therefore short-circuited for DC-signals,

No excessive torce must be applied to the dipole arms, because they might bend or the soldered conneclions near the
feedpoint may be damaged.

Additicnal EUT Data

Manufacturad by SPEAG
Manufactured on August 10, 2004
Cerlificate No. D2450V2-766_0cti0 Page 4 of 6
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DASY5 Validation Report for Head TSL
Date/Time: 13,10,2010 14;19:04

Tes( Laboratory: SPEAG, Zurich, Switzerland
DUT': Dipole 2450 MHz; Type: D2450V2; Scrial: D2450V2 - SN:766

Commuuication System: CW; Frequency: 2450 MHz; Duty Cycle; {1

Medium: TISLL TJ12 BB

Medium parameters uscd: f= 2450 MHz; a = 1.71 mho/m; e, = 38.4: o = 1000 kgf|113
Phantom scction: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANST C63.19-2007)

DASYS Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04.2010
o Sensor-Swface: 3mm (Mechanical Surface Detection)
« Elcctronics: DAE4 Sn601; Calibrated: 10.06.2010
» Phantom: Flat Phantoin 5.0 (fron(); Type: QDODOPSOAA; Serial: 1001

»  Measurement SW: DASYS2, V52.2 Build 0, Version 52.2.0 (163)
+ Postprocessing SW: SEMCAD X, V14.2 Build 2, Version 14.2.2 ([683)

Pin=250 mW /d=10mm, dist=3.6mm (ES-Probe)/Zoom Secan (7x7x7) /Cube¢ 0: Mcasurcment
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = [00.0 V/m;, Powcer Drilt = 0.045 dB

Peuk SAR (extrapolated) = 26 Wikg

SAR(] g} = 12.8 mW/g; SAR(10 g) = 5.98 mW/g

Maximum valuc of SAR (measured) = 16 mW/g

0dB = [omW/g

Certificate No: D2450V2-766_0Oct10 Page 5 of B
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Impedance Measurement Plot for Head TSL
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Schmid & Partner
Engineering AG

Zeughaussirasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accradilalion Service (SAS)
The 3wiss Accreditation Service is ane of the signatories fo the EA

Multilateral Agreement for the recagnitien of calibration certificates

Motorola MDb

CHlent

Sehweizertscher Kalibrierdienst
Sarvlce suisse d'éfalonnage
Servizio svizzero di taratura
Swiss Callbratlon Service

Accreditation No.: SCS 108

Certificate No: D5GHzV2-1088_Jul10

CALIBRATION CERTIFICATE

Objecl

(Calibration procedure(s)

Calibration Jdate:

D5GHzVZ - SN: 1058

QA CAL-22.v1

Calibration procedure for dipole validation kits between 3-6 GHz

July 14, 2010

Calibration Equipment used (ME&TE critical for calibration)

This calibration cerfificate documents the traceabilily to nalional standards, which realize the physical units of measurements (81).
The measurements and the uncertainties with confidence prabability are given on the following pages and are part of the cerlificale.

All calibrallons have bean candusted [n the closed taboratory facility: cnivironment temperature (22 & 3)*C and humidity < 70%.

Cettificate No: DEGHzV2-1088_Juli)

Pagea 1 0of 8

Primary Standards ID# Cal Date (Cerlificale No.) Bcheduled Callbralion
Power meter EPM-442A GB37A80704 06-0ct-08 {No. 217-010886) Oct-10
Power scnsor HP 84814 US3I7282783 08-0cl-08 (Na. 217-010886) Dot-10
Reference 20 dB Altenuator SN G086 (20g) 30-Mar-10 {Na. 217-01158) Mar-11
Type-M mismatch combinalion SM: 5047.2 F 66327 30-Mar-10 {Na. 217-01162}) Mar-11
Reference Prabe EX30V4 SN 3503 05-Mar-10 {No. EX3-3503_Mar10) Mar-11
DAE4 S 601 10-Jun-10 (Mo, DAE4-B01_Jun10) Jun-11
Secondary Standards |o# Check Date {in house) Scheduled Check
Powear sensor HP 84814 MY41002317 18-0et-02 {fin house check Oct-09) In house chaock: Oct-14
RF generator R4S SMT-06 100005 4-Aug-82 {in house check Oct-09} In hause check: Oct-11
Network Anatyzer HP 8753E US37380585 54206 18-Oct-01 (in hause check Oct-03) In haugs check: Oct-10

Name Function Slgnature _
Callprated by: Jeton Kaslratl Laboratary Techiician ~F P

"‘C:\f e _.—-"’""_" - .

Approved by: Kaija Pokovic Techmical Manager

_t Pl

Issued; July 15, 2010
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Accreditaiion No.. SCS 108

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL 7/ NORM x,y,2
N/A not applicable or not measured

Calibration is Performed According to the Followlng Standards:

a)

b}

IEC Std 62209 Part 2, "Evaluation of Human Exposure to Radio Frequency Fields from
Handheld and Body-Mounied Wireless Communication Devices in the Frequency Range
of 30 MHz to 6 GHz: Human models, Instrumentation, and Procedures”; Part 2:
“Procedure to determing the Specific Absorption Rate {SAR) for including accessories
and multiple tfransmitters”, Draft Version ¢.9, December 2004

Federal Communications Commission Office of Engineering & Technology {(FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure ic 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) ta Bulietin 65

Additicnal Documentation:

c)

DASY4/5 System Handbook

Methods Applied and Interpretation of Paramefers:

Meastrement Conditions: Further details are available from the Validation Report af the
end of the certificate. All figures stated in the certificate are valid at the frequency
indicated,

Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paoint exactly below the center marking of the flat phantom section, with the arms criented
parallel 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 transformed from the
measurement at the SMA connector fo the feed point. The Return Loss ensures low

reflected power. No uncarainty required.

Electrical Deiay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR 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.

Certilicale No: D5GHzv2-1088_Jul10 Pane 2 of 8 Page A163



Measurement Conditions

BASY syslem conliguralion, as far a3 nol given an page 1.

DASY Varsion DASYS V522
Extrapolation Advanced Exirapolation

Phantom Madular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm wilh Spacer
Area Scan resalution dx, dy = 10 mm

Zoom Scan Resolution

dx, dy =4.0mm, dz =25 mm

Fregquency

5200 MBz £ 1 MHz
5800 MHz £ 1 MHz

Head TSL parameters at 5200 MHz

The fallowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nomlnal Head TS0 parameters 22.0°0C 36.0 4.66 mhofm
Measurad Head TSL parameters {(22010.2)°C J62+6% 4.52 mhofm £ 6 %
Head TSL temperature during test (22.0x0.2)°C - —en
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm® {1 g} of Head TSL candition
SAR measurad 100 mW input power 823 mW /g

normalized to TW 82.3mW/g

SAR normalized

SAR for nominal Head TSL parameters

narmalized to 1W

824 mW/g+19.9 % (k=2)

SAR averaged over 10 cm® (10 g} of Head TSL condition
SAR measured 100 mW input power 234 mW /g
SAR normalized narmalized to W 234 mwWig

SAR for nominal Head TSL parameters

rormalized to 1W

23.4 MW/ g *18.5 % (k=2)

Cerlificate Na: D5GHzV2-1088 .Jul1Q
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Head TSL parameters at 5800 MHz
The lollowing parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 353 5.27 mho/m

Measurad Head TSL parameters (220£02)°C B216% 5.02 mho/im £ 6 %

Head TSL temperature during test {220x02)°C - -
SAR resuit with Head TSL at 5800 MHz

SAR averaged aver 1 cm® (1 g} of Head TSL candltion

SAR measured 100 mW Input power B2ImW /g

SAR normalized narmalized to 1W 823mW /g

SAR for naminal Head TSL parameters normalized to 1W 821 mW /g% 19.9 % [k=2}

SAR averagad over 10 cm® (10 g) of Head TSL candition

SAR measured 100 mw input power 232 mwW/g

SAR narmalized normalized to 1W 232mWig

SAR for nominal Head TSL parameters normalized o 1W 231 mW g £ 19.5 % (k=2}

Coerfificate No; DSGH2V2-1088_Jult0 Page 4 of 8 Page A165



Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 5570 -42iQ

Return Lass -23.4 d8

Antenna Parameters with Head TSL at 5800 MHz

Impedance, fransformed ta feed point 5460-410

Return Loss 246 dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.206 ns

Afier long term use with 40 W radiated power, only a slight warming of the dipole near the feedpeoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding fine is directly connected to
the second arm of ke dipole. The antenna is therefore short-circuited for DC-signals.

MNa excessive lorce must be applied io the dipole arms, becauss they might bend or the soldersd connections near the
feedpoinl may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 21, 2009
Certificate No: DSGH=V2-1088_Jul10 Page & of 8
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DASYS Validation Report for Head TSL
Date/Time: 14.07.2010 15;46;24

Tesl Laboratory: SPEAG, Zurvich, Switzerland
DUT: Dipole 5GITz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1088

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz; Duty Cyele: 1:1

Medium; FIST. 5000

Medium parameters used: f = 5200 MHz; 6 = 4.52 mho/m; £, = 36.2; p — 1000 l-:g;’m3 , Medium parameters
uscd: £= 5800 MHz; 6 — 5.02 mho/m; &, ~ 35.2; p — 1000 kg/in®

Phantom section: Flal Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)

DASYS Configuration;
+« Prabe: EX3DV4 - SN3503; ConvF(5.36, 5.36, 5.36), ConvF(4.74, 4.74, 4.74); Calibrated: 05.03.2010
s Sensor-Surface: 2imm (Mechanical Surface Detection)
s Electronics: DAT4 Sn601; Calibrated: 10.06.2010
+  Phanlom: Flat Phantom 5.0 (front); Type: GDONOPSOGAA; Serial: 1001
«  Measurement 3W,; DASYS2, v52.2 Build 0, Version 52.2.0 (163)
¢ Postprocessing SW: SEMCAD X, V14.2 Build 2, Vorsion 14.2.2 (1685)

DSGHzV2 Dipole (Head)/d=10mm, Pin=100mW, =5200 MHz/Area Scan (91x91x1): Mcasurement
grid: dx=10mm, dy=10mm
Maxtmum value of SAR (interpolated) = 16.2 mW/g

D5SGHzV2 Dipole (ITead)/d=10mm, Pin=100mW, =5200 MHz/Zoom Scan (4x4x2,5mm), dist=2mm
(8x8x10)/Cube 0: Measurement grid: dx=4mm, dy=41mmn, dz=2,5mm

Reference Value = 65.6 V/m; Power Drift = 0.071 dB

Peak SAR (extrapolated) = 31.1 Wikg

SAR(I g) = 8.23 mW/g; SAR(10 g) = 2.34 mW/g

Maximum value of SAR (measured) - 16,1 mW/g

D3GIT2V2 Dipole (Head)/d=10mm, Pin=100mW, {=5800 MHz/Zoom Scan {(4x4x2.5mm), dist=2mm
{8x8x10)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=2.5min

Reference Value — 63.2 V/m; Power Drift — 0.077 dB

Peak SAR (extrapolated) = 34.2 Wikg

SAR{1 g) = 8.23 mW/g; SAR(10 g) = 2.32 mW/g

Maximum valug of SAR (measured) = 16.6 mW/g

Cerfilicate No: DAGHzV2-1088__Jul10 Page 8ol 8
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0 dB = 10.6mW/g

Certificate No: D5GHzV2-1088_Jul10 Page 7 of 8
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Impedance Measurement Plot for Head TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Swilzerland

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accrediled by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service Is one of the signatories 1o the EA

Multilateral Agreement for the recognition of callbration certificates

cient ~ Motorola MDb Certificate No: D1800V2-271_Mar11

CALIBRATION CERTIFICATE

Object

D1800V2 - SN: 271

Calibration procedura(s)

Calibration data:

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 08, 2011

Callbration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measuremenis and the uncerainties with confidence probabllity are given on tha follewing pages and are par of the certificate.

All calibrations have bean conductad in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

This calibration cerlificate shall not be reproduced excapt in full without wrilten approval of the labaralory.

Primary Standards 1D # Cal Date (Cenlificate No.) Scheduled Calibration
Pawar meter EPM-442A GB37480704 06-Oct-10 (No, 217-01266) Oct-11

Power sengor HP B481A US37292783 06-Oct-10 (No, 217-01266) Ost-11

Refarence 20 dB Altenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11

Type-N mismatch combination SN: 5047.2 /08327 30-Mar-10 (No. 217-01162) Mar-11

Reference Probe ES3DV3 SN: 3205 30-Apr-10 (No. ES3-3205_ApriQ) Apr-11

DAE4 SN: 601 10-Jun-10 (No. DAE4-601_Jun10) Jun-11
| Secondary Standards L, S CheckDate(inhouse)  Scheduled Check
Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Ocl-09) In house check: Oct-11
RF generalor R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E JS37390585 S4206 18-Oct-01 (in house chaeck Oct-10) In house check: Oct-11

Name Function Signatura
Calibrated by: Dimce lliev Laboralory Technician 0@ .
“Rrew

Approved by: Kalja Pokovic Technical Manager

Issuad: March 9, 2011

Certificate No: D1800vV2-271_Mar11
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Calibration Laboratory of S, Schwelzerischer Kalibrierdienst

Schmid & Partner iﬁhﬂx“‘g{ﬁ Service suisse d'étalonnage
Engineering AG oy Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland s ;f’:"\\\““ Swiss Callbration Servieo
"hrln\“
Accredited by the Swiss Accreditalion Sorvice (SAS) Acereditation Ne.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recagnition of calibration certiflicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

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) 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 certificate 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 oriented
parallel 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 transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

¢  SAR 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.

Cerlificate No: D1800V2-271_Mar11 Page 2 of 8




Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY5 Vv62.6.2
Extrapolation Advanced Extrapclation
Phantom Maodular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+02)°C 394+6% 1.35 mho/m £ 6 %
Head TSL temperature during test (21.0+0.2) °C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 941 mW/g
SAR normalized normalized to 1W 376mW /g
SAR for nominal Head TSL parameters normalized to 1W 38.5 mW /g = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL conditian
SAR measured 250 mW input power 496mW /g
SAR normalized normalized to 1W 19.8mW /g
SAR for nominal Head TSL parameters normalized to 1W 20.0 mW /g = 16.5 % (k=2)

Cerlificate No: D1800vV2-271_Mar11 Page 3 of 9




Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 633 1.52 mho/m
Measured Body TSL parameters (22.0+02)°C 522+6% 1.45 mho/m =6 %
Body TSL temperature during test (21.0£0.2) °C
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.25mW /g
SAR normalized normalized to 1W 37.0mW/g
SAR for nominal Body TSL parameters normalized to 1W 37.9mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.94mW/qg
SAR normalized normalized to 1W 19.8mW /g
SAR for nominal Body TSL paramesters normalized to 1W 20.0 mW /g % 186.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impadance, transformed to feed point 51.7Q+4.2jQ
Return Loss -27.1dB

Antenna Parameters with Body TSL

Impedance, franslormed to feed point 4720 +39j0
Return Loss - 26.1 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.198 ns

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

The dipole |s made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The anlenna Is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Design Modification by End User
The dipole has been medifiad with Teflon Rings (TR) placed within identified markings close to the end of each dipole arm.
Calibration has been performed with TR attachad to the dipole.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 21, 2000
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DASY5 Validation Report for Head TSL

Date/Time: 07.03.2011 12:42:07
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:271

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL U12 BB

Medium parameters used: f = 1800 MHz; ¢ = 1.34 mho/m; & = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04.2010
= Sensor-Surface: 3Imm (Mechanical Surface Detection)
s+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« Measurement SW: DASY52, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 96.375 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.081 W/kg

SAR(1 g) = 9.41 mW/g; SAR(10 g) = 4.96 mW/g

Maximum value of SAR (measured) = 11.630 mW/g

-8
S

120

-10.00

14,40

10,00

0dB = 11.630mW/g
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date/Time: 08.03.2011 12:23:29
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:271

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: [:1

Medium: MSL U2 BB

Medium parameters used: f = 1800 MHz; 6 = 1.45 mho/m; g = 52.4; p = 1000 It:‘g/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.04.2010
e Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 10.06.2010
s Phantom: Flat Phantom 5.0 (back); Type: QDO00OP50AA; Serial: 1002
» Measurement SW: DASY52, V52.6.2 Build (424)
¢ Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 94.157 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 15.852 W/kg

SAR(1 g) = 9.25 mW/g; SAR(10 g) = 4.94 mW/g

Maximum value of SAR (measured) = 11.632 mW/g

-160
1,20
-10.00

14,40

-10.00

0dB = 11.630mW/g
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Impedance Measurement Plot for Body TSL
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Oblect

Calibration procedura(s)

Calibration dale:

CALIBRATION CERTIFICATE

D1800V2 - SN: 250

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 17, 2011

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which reallze the physical units of measurements (51).
Tha measuremants and the uncerainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations hava been conducted in the closed laboratory {acility: enviranment temperature (22 x 3)°C and humidity < 70%.

This calibration cerlificate shall not be repreduced except in full without written approval of the laboratary.

Primary Standards 10 # Cal Date (Certificate No.) Scheduled Callbration

Power meter EPM-442A GB37480704 06-Oct-10 (No. 217-01266) Oet-11

Powar sansor HP 8481A Usa7z0274a3 06-0ct-10 (No. 217-01266) Oct-11

Refarance 20 dB Atlenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11

Type-N mismatch combinalion SN: 5047.2 / 06327 30-Mar-10 (No. 217-01162) Mar-11

Refarence Probe ES3DV3 SN: 3205 30-Apr-10 (No. ES3-3205_Apr10) Apr-11

DAE4 SN: 601 10-Jun-10 (No. DAE4-601_Jun10) Jun-11

Secondary Standards |y Chack Date (in housa) Scheduled Check

FPowar sansor HP 8481A MY41082317 18-Oct-02 (in house chack Oct-09) In house check; Oct-11

RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11

Network Analyzer HP B753E US37380585 54206 18-0ct-01 (In house check Oct-10) In house chack: Oct-11
Name Function Si a\:u&

Calibrated by: Claudio Leubler Labaratory Technlcian @\

Appravad by: Katja Pokovic Technical Manager

Issued: March 18, 2011

Centificate No: D1800V2-250_Mar11
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Accredited by the Swiss Accraditation Sarvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service s one of the signatorias to the EA
Multilateral Agreement for the recognition of calibration cerlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

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

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

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 certificate 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 oriented
parallel 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 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.
No uncertainty required.

SAR 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
connactor.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Certilicale No: D1800V2-250_Mar11 Page 20l 9



Measurement Conditions

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

DASY Version DASY5 V52.6.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resaolution dx, dy, dz =5 mm
Fraguency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conduectivity
Nominal Head TSL paramelers 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 394 6% 1.35 mho/m = 6 %
Head TSL temperatura during test (22.0£0.2)°C
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.47mW /g
SAR normalized normalized to TW 37.9mW/g

SAR for nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 cm® (10 g) of Head TSL candition
SAR measured 250 mW Input power 499 mW/g
SAR normalized normalized to 1W 200mW /g

SAR for nominal Head TSL parameters

normalized to 1W

20.1 mW /g £ 16.5 % (k=2)

Certificate No: D1800V2-250_Mari1
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Body TSL parameters

The following parameters and calculalions were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameiers (22.0 £0.2) °C 622+6% 1.45 mho/m £ 6 %
Body TSL temperature during test (22.0+0.2)°C sess

SAR result with Body TSL

SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.08mW /g
SAR normalized normalized to 1W 3_B3IMW/q
SAR for nominal Body TSL parameters normalized to 1W 372mW/gx17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL candition
SAR measurad 250 mW input power 481 mW/g
SAR normalized normalized to 1W 19.2mW/g
SAR for nominal Body TSL parameters normalized to 1W 19.4 mW /g £ 16.5 % (k=2)

———— —
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5080 +55j0
Return Loss -25.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 46,1 2 + 560
Return Loss -23.0dB

General Antenna Parameters and Design

Elecirical Delay (one direction) 1.208 ns

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

The dipele is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecled to the
second arm of the dipole. The antenna is therefora short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Design Modification by End User
Tha dipole has baan modified with Teflon Rings (TR) placed within identified markings close to the end of each dipole arm.
Calibration has been performed with TR attached to the dipole.

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 25, 1999
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DASYS5 Validation Report for Head TSL

Date/Time: 17.03.2011 11:03:14
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:250

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL U12 BB

Medium parameters used: f = 1800 MHz; 6 = 1.35 mho/m; & = 39.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:
e Probe: ES3DV3 - SN3205; ConvFE(5.05, 5.05, 5.05); Calibrated: 30.04.2010
» Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
s Measurement SW: DASYS52, V52.6.2 Build (424)
Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 95.117 V/n; Power Drift = 0,05 dB

Peak SAR (extrapolated) = 17.216 W/kg

SAR(1 g) = 9.47 mW/g; SAR(10 g) = 4.99 mW/g

Maximum value of SAR (measured) = 11.641 mW/g

-3.43

-6.86

-10.30

-13.73

17,16

0dB = 11.640mW/g
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Impedance Measurement Plot for Head TSL

17 Mar 2011 4106:25:04
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DASYS5 Validation Report for Body TSL

Date/Time: 17.03.2011 15:52:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:250

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: MSL U12 BB

Medium parameters used: f = 1800 MHz; o = 1.45 mho/m; & = 52.2; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.04.2010
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
s Phantom: Flat Phantom 5.0 (back); Type: QDO00PS0AA; Serial: 1002
e  Measurement SW: DASY52, V52.6.2 Build (424)
e Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 93,370 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 15.727 W/kg

SAR(1 g) = 9.08 mW/g; SAR(10 g) = 4.81 mW/g

Maximum value of SAR (measured) = 11.477 mW/g

dB
— 0

={-3.41

-10.24

-13.66

-17.07

0dB = 11.480mW/g
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Impedance Measurement Plot for Body TSL
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Certificate No: D835V2-434_Mar11

Object

Calibration procedure(s)

Callbration date:

CALIBRATION CERTIFICATE

D835V2 - SN: 434

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 9, 2011

Calibration Equipmeant used (M&TE eritical for calibration)

This calibration cartificale dacuments tha traceability 1o national standards, which realize the physical units of measurements (Sl),
The moasurements and the unceralnties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closad laboratary facility: environment temparatura (22 + 3)°C and humidity < 70%.

Primary Standards iD# _ Cal Date (Certificate No.) Schedulad Calibration

Power metar EFM-442A GB37480704 06-0¢1-10 (No. 217-01266) Qct=11

Power sensor HP 8481A Us37202783 06-Oci-10 (No. 217-01266) Oct-11

Referance 20 dB Attenuator SN: 5086 (20g) 30-Mar-10 (No. 217-01158) Mar-11

Type-N mismatch combination SN: 5047.2 / 06327 30-Mar-10 (No. 217-01182) Mar-11

Reference Proba ES3DV3 SN: 3205 30-Apr-10 (No, ES3-3206_ApriQ) Apr-11

DAE4 SN: 801 10-Jun-10 (No, DAE4-601_Jun10) Jun-11

Secondary Standards D# Chack Dale (in housa) Schaduled Check

Powar sensor HP B4B1A MY41092317 18-0¢t-02 (in house check Oct-08) In house check: Oct-11

RF ganarator R&S SMT-06 100005 4-Aug-99 (in house chack Oct-09) In house check; Oct-11

Network Analyzer HP 8753E US37390585 54206 18-0¢t-01 {in house check Oct-10) In house check: Oct-11
Namo Function igrature

Calibratad by: Claudio Leublar Laboralory Technician IL

Approved by: Kalja Pokovic Technical Manager ﬁ/;’ _,G‘C/j', >

Issued: March 10, 2011

This calibration certificate shall not be reproduced excapl in full without written approval of the laboratory.
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Mullilateral Agreement for the recognition of calibration cerlificates

Glossary:

TS5k tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

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) 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:

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

e 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 oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters 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 power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

o 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.
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 V52.6
Extrapolation Advanced Extrapolalion

Phantom Modular Flat Phantom V4.8

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution

dx, dy, dz =5 mm

Frequency

835 MHz = 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 41.0£6% 0.89 mho/m 6 %
Head TSL temperature during test (22.0+0.2)°C

SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 241mW/g
SAR normalized normalized to 1W 964mW/g

SAR for nominal Head TSL parameters

normalized to 1W

9.69 mW /g  17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.58mW /g
SAR normalized normalized to 1W 632mW/g

SAR for nominal Head TSL parameters

normalized to 1W

6.35 MW /g = 16.5 % (k=2)

Certificate No: D835V2-434_Mar11
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Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Noeminal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0£0.2)°C 543+£6% 0.99 mho/m + 6 %
Body TSL temperature during test (22.0+0.2) °C
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measurad 250 mW Input power 256mW/g
SAR normalized normalized to 1W i0.2mW/g
SAR for nominal Body TSL parameters normalized to 1W 10.0 mW /g + 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 250 mW input power 1.68mW /g
SAR normalized normalizad to 1W 6.72mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.63 MW / g  16.5 % (k=2)

Cerlificate No: D835V2-434_Mari 1
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Appendix

Antenna Parameters with Head TSL

Impadance, translormed to feed point 52.00-07Q
Return Loss -33.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.60-37|Q
Return Loss -27.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.392 ns

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

The dipole Is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the

second arm of the dipole. The antenna Is therefore short-circuited for DC-signals.
No excessive force must be applied to the dipole arms, because they might bend or the soldered connactions near the
feedpoint may ba damaged.

Design Modification by End User
The dipole has been modified with Teflon Rings (TR) placed within identified markings close to the end of each dipole arm.
Calibration has been performed with TR attached to the dipole.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Decembar 15, 2000
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DASYS5 Validation Report for Head TSL
Date/Time: 09.03.2011 14:19:41

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:434

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium: HSL900
Medium parameters used: = 835 MHz; 6 = 0.89 mho/m; g, = 41; p = 1000 l':g,}mJI

Phantom section: Flal Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
s  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial; 1001
¢  Measurement SW: DASY52, V52.6 Build 2, Version 52.6.2 (424)
s Postprocessing SW: SEMCAD X, V14.4 Build 4, Version 14.4.4 (2829)

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

Reference Value = 57.570 V/m:; Power Drift = 0.0072 dB

Peak SAR (extrapolated) = 3.645 W/kg

SAR(1 g) = 2.41 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.798 mW/g

-0.56

-10.70

0dB = 2.800mW/g
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Impedance Measurement Plot for Head TSL

9 Har 2011 09:52:35
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DASYS5 Validation Report for Body TSL

Date/Time: 09.03.2011 10:17:27
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:434

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

Medium: MSLY00

Medium parameters used: f = 835 MHz; o = 0.99 mho/m; & = 54.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5.806, 5.86, 5.86); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
e Phantom: Flat Phantom 4.9L; Type: QDO00OP49AA; Serial: 1001
s Measurement SW: DASYS52, V52.6 Build 2, Version 52.6.2 (424)
e Postprocessing SW: SEMCAD X, V14.4 Build 4, Version 14.4.4 (2829)

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

Reference Value = 56.698 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.780 W/kg

SAR(1 g) = 2.56 mW/g; SAR(10 g) = 1.68 mW/g

Maximum value of SAR (measured) = 2.981 mW/g

=1-2.08

-4.16

6,24

10,40

0dB =2.980mW/g
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Impedance Measurement Plot for Body TSL

9 Mar 2011 10:24:08
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MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 24400-1F Rev. F FCC ID: IHDP56LS2

END OF REPORT
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