ESTECH Co., Ltd.

Rm. 1015, Warld Wenture Center Il TEL: B2-2-867-3201
426-5, Gasan-dong, Geumcheon-gu, FAX: 82-2-867-3204
Seoul, 163-803, Korea

Date/Time: 08/31/05 19:13:12
Test Laboratory: ESTECH
CH&661 - BODY FOLDER DOWN
DUT: P7200,LG-G912MES40¢c; Type: FOLDER TYPE; Serial: XXXX

Commumication System: GSA1900; Freqgueney: 1880 MMHz; Duty Cyele: 1:3.3
Medium: M1900 Medium parameters used: £ = 1880 MHz; o = 1.52 mho/m; 5, =51.3; p = 1000

l-cg-'m3
Phantom section: Flat Section
Measmrement Standard: DASYS (High Frecision Asssssment)

DAST Y4 Confizuration:

Probe: ET3DVE - SH174E; ConvEF(4.45, 445, £45); Calbrated: 2005-01-21
Senser-Surface: dmm (Mechanical And Optical Surface Detection)

Electromies: DAEZ En33]; Calibrated: 2004-04-28

Phantom: SAM MIC 12000Mhz; Type: SAM MIC 1300MEH=; Serial: TP-1263
Measureament 508 DASYL V4 4 Buld 3; Postprocessing 5W: SERMCAD, V1 8 Build 130
Temperature - 21 T, Humidity : 47%

Area Scan (41x81x1): Measurement gnd: de=1%mm, dy=15mm

Maxmimum value of SAF. (mtarpelated) = 0,147 mWig

Zoom Scan (5x5x7)/Cube 0: Measurement gnd: de=3mm, dy=3mm, dz=mm
Feference Value = 10.4 Vim; Power Dnft = 0.004 48

Pazk SAR (extrapolated) = 0214 Wz

SAR(] g) =0.134 mWig

Maxmimum value of SAFR (measured) = 0.146 mWi'z
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ESTECH Co., Ltd.

Rm. 1015, Warld Wenture Center Il TEL: B2-2-867-3201
426-5, Gasan-dong, Geumcheon-gu, FAX: 82-2-867-3204
Seoul, 163-803, Korea

Date/Time: 08/31/03 20:12:50
Test Laboratory: ESTECH
CHS10 - BODY FOLDER DOWN
DUT: P7200,LG-G91 2 MES40c; Type: FOLDER TYPE; Serial: XXXX

Communication Syvstem: GER1900; Frequency: 1909 8 MHEzDuty Crele: 1:83
Medium: M1900 Medium parameters usad (mterpolated): £= 19098 MHz; o= 1.56 mho/m; s =

51.2: p= 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYL (Hizh Frecizion Assessment)

DASYTY4 Confizuration:

Probe: ET3DWVE - SH174E; ConvF{4.45, 445, 4 45%; Calibrated: 2005-01-21
Sensor-Surface: dmm (Mechanieal And Optical Surface Dietection)

Electromes: DAE3 Sn331; Calibrated: 2004-04-28

Phantom: SAM MIC 12000hz; Type: SAM MIC 1800M6MH=; Senal: TP-1263
Measurement 5W: DASYL V4 4 Buld 3; Postprocessing 5W: SEMCAD, V1.8 Buld 120
Temperature - 21 T, Huomadmy - 51%

Area Scan (41x81x1): Measurement gnd: de=15mm, dy=15mm
Maxaimum value of SAR (mterpelated) = 0.182 mW'g

Zoom Scan (5x5x7)/Cube 0: Measwrement gnd: de=3mm,_ dy=Smm, dz=5mm
Feference Value =11 4 Vim: Power Dnft =-0.0 dB

Peak SAFR (extrapolated) =0.272 Wikg

SAR(l g =0.1652 mW/g

Maximum value of SAR (measured) = 0178 mWig
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ESTECH Co., Ltd.

Rm. 1015, Warld Wenture Center Il TEL: B2-2-867-3201
426-5, Gasan-dong, Geumcheon-gu, FAX: 82-2-867-3204
Seoul, 163-803, Korea

Date/Time: 09/07/05 14:52:39
Test Laboratory: ESTECH
CH661 - BODY FOLDER UP
DUT: P7200,LG-G91 I MES40¢c; Type: FOLDER TYPE; Serial: XXXX

Communication Syvstem: GEA1900; Freguency: 1880 MHz; Dty Cyela: 1:3.3
Medmm: M1900 Medium parameters used: £ = 1880 MHz; 0 =1.33 mho/m; & =51.1; p = 100

l-cg-'m3
Phantom section: Flat Section
Measurement Standard: DASYL (Hizh Precision Assessment)

DAST Y Confizuration:

Probe: ET3DVE - SH174E; ConvEF(4.45, 445, 4 45); Calibrated: 2005-01-21
Sensor-Surface: dmm (Mechanical And Optical Surface Detection)

Electromies: DAEZ 5n331; Calibrated: 2004-04-28

Phantom: SAM MIC 18000hz; Type: SAM MIC 13000z, Serial: TP-1263
Measurement 5W: DASYL V4.4 Buld 3; Postprocessing 5W: SEMCAD, V1.8 Buld 120
Temperature - 21 T, Hummidity : 44%

Area Scan (41x81x1): Measurement gnd: d==15mm, dy=15mm
Maximum value of SAF (mterpolated) = 0,149 mWieg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dv=mm_dy=5mm dz=5mm
Feference Walue = 3 89 Vim; Power Dnfi=0.1 dB

Peak SAR (extrapolated) = 0219 Wikg

SAR(l g} =0.130 mW/'g

Mamimum value of SAF. (measured) = 0.142 mWig
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ESTECH Co., Ltd.

Rm. 1015, Warld Wenture Center Il TEL: B2-2-867-3201
426-5, Gasan-dong, Geumcheon-gu, FAX: 82-2-867-3204
Seoul, 163-803, Korea

Diate/Time: 08/31/05 19:13:12
Test Laboratory: ESTECH
CH661 - BODY FOLDER DOWN - ZCAN
DUT: P7T200,LG-Go1 2 MES40¢c; Type: FOLDER TYPE; Serial: XXXX

Communication System: GEA1900; Frequency: 1880 MHz; Duty Cyele: 1:3.3
Medium: M1900 Medium parameters used: = 1880 MHz; o = 1.52 mho/m; g, = 51.3; p= 1000

l-cg-'m3
Phantom section: Flat Section
Measuresment Standard: DASYY (Hizh Precision Assessment)

DASTS Confizuration:

» Probe: ET3DVE - 51748, ConvF{4.45, 445, 4 45%; Calibrated: 2005-01-21

» sensor-surface: dmm (Mechanieal And Optical Surface Detection)Sensor-Surface: Omm (Fix
Surface)

» Electromcs: DAEZ? 5n551; Calibrated: 2004-04-28

» Phantom: SAM MIC 12000 Mhz; Type: SAM MIC 13000Hz; Senal: TP-1263

s Measurement SW: DASY4, V4 4 Build 3; Postprocassing 5W:- SEMCAD, V1_8 Build 130

« Temperature - 21T, Humidity : 47%

Area Scan (41x81x1): Measurement gnid: de=15mm, dy=15mm
Mamimmm value of SAFE (mterpelated) = 0.147 mW/g

Interpolated SAR(Xy,z10)

AR, X Sean FWaba Aloug X, 50, T=0
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ESTECH Co., Ltd.

Rm. 1015, Warld Wenture Center Il TEL: 82-2-867-3201
426-5, Gasan-dong, Geumcheon-gu,  FAX: 82-2-867-3204
Seoul, 163-803, Korea

APPENDIX E : Calibration Certificates

Web : www. estech. co. kr



Schmid & Partner Engineering AG s e a

Zeugheusstrosse 43, BI04 Zurich, Swatzarland
Phone +41 1 245 9700, Fax +41 1 245 9779
info@speag.com, hitp.Asww speag.com

IMPORTANT NOTICE
USAGE OF PROBES IN ORGANIC SOLVENTS

Diethylene Gycol Monobuthy Ether (the basis for liquids above 1 GHz), as many other organic
solvents, is a very effective softener for synthetic materials, These solvents can cause irreparable
damage to certain SPEAG products, except those which are explicitly declared as compliant with
organic solvents,

Compatible Probes:
- ET3DV6

- ETADVAR

- ES3DVx

- ER3DV6

- HiDVe

Important Note for ET3DY6 Probes:
The ET3DV6 probes shall not be exposed to solvents longer than necessary for the
measurements and shall be cleaned daily after use with warm water and stored dry.

g _p & a g

Schmid & Fartnar Engineading &G
Ewughmusslimesw =3, 3006 Zunils, Jvailam lesnld
Phone 4«41 1245 9700, Fax +41 1 245 84770
infailrsneag.com, RTpuhalvespaag cam

Schmid & Partner Engineering AG

Technical Note (0].06,15-1 June 2002




Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Swizerland

g Schweizerischer Kallbrierdienst

Service suisse détalonnage
c Sarvizio svizzero di taratura
8  Zwiss Calibrstlon Sarvica

Accradited by the Swiss Federal Offica of Metrology and Accreditation
The Swiss Accreditation Service is one of the slgnatories to the E4
Multiiataral Agresment for the recognition of callbration certificates

Calibration proceduras)

Calibration date:

Condition of the calibrated tem
This calioration cenficate documents the iraceabilly to national standards, which realize the physical units of measursmants (51}
Tha measurements and the uncertainties wilh confidence probabiity are given on the folowing pages and are part of the certificats,
All calibrations have been conducted in the dosed laboratory facility: anvironment temperaturs {22 + 3)"C and humidity < 0%,

Cafibration Equipment used (METE critical for callbration)

Primary Standards 1o # Cal Dale (Calibrated by, Cerificate No.| Scheduled Calibration
Power meter E44158 GHA1ZU3ET4 S-May-0d (METAS, No. 251-00388) May-05
Power sensor E44124 (TR EREH v S-nay-04 IMETAS, Mo, 201-00388) Py -05
Reference 3 dB Altenuator SN: S5054 {3c) 10-Aug-04 (METAS, No. 251-00403) Aug-05
Reference 20 ¢B Aftanuator SN: SE0BA (200) F-May-04 (METAS, ho. 251-00388) May-05
Refarence 30 dB Attenuator SN: 55128 [308) 10-Aug-04 (METAS, No. 251-00404) Aug-05
Referance Probe ES30V2 BMN: 3013 T-Jan-05 (SPEAG, No. ES3-3013_Jan03) Jan-%
DAE4 BN: 617 28-Sop-04 (SPEAG, No. DAE4-617_Sepld)  Sep-05
Secondary Standards IO # Check Date {in housa) Scheduled Check
Power sengor HP 84814 41092 180 16-Sep-02 (SPEAG, in house check Oci-03) Im house check: Oct 05
RF generator HP BE4BC US3842007 TO0 4-Aug-99 (SPEAG, in house check Dec-03} In house check: Dec-05
Metwork Analyzer HP 8753E US3TIa05ES 18-00ct-01 (SPEAG, in house check Nov-04) In house check: Nov 05

Marme Fumetion Signature
Approved by

lzsued: January 21, 2005

This calibration certificate shall ot be reproduced axcept In ull withous wiittsn approval of the Labaratary.

Cerlficate Mo: ET2-1748_Jan05

Page 1 of 8



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzeriand

Schweizeriacher Kalibrierdionst
Service sulsse d'étalonnaga
Servicio svizzero di taratura
Swiss Callbration Service

S
Cc
S

Accredited by the Swiss Fedoral Difice of Metrology and Accraditation gccreditation No.: SCS 108
The Swiss Accraditation Service Is one of the signatories to the EA
Multilateral Agresment for the recognition of calibration cerlificates

Glossary:

TSL

tizsue simulating liquid

NORMx.y.2 sensitivity in free space

ConF
DCP

sensitivity in TSL / NORMzx,y 2
diode compression point

Polarization ¢ ¢ rotation around probe axis
Polarization 3 4 rotation around an axis that is in the plane normal to probe axis (at

measurement center), i.e., 8 = 0 is normal to probe axis

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 Technigues”, December 2003

CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

Methods Applied and Interpretation of Parameters:

-

NORMYx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMzx,y,z are only intermediate values, i.e., the uncertainties of
MORMx,y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

NORM(fx,y.z = NORMzx,y,z * frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of ConvF,

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on freguency nor media.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions hased on power measurements for f > 800 MHz. The same setups are used for
assessment of the parameters applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary. The sensitivity in TSL corresponds to
NORMBx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows
extending the validity from + 50 MHz to + 100 MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required.

Cartificate No: ET3-1748_Jan05 Page 2of 8



ET3DVE SN:1748 January 21, 2005

Probe ET3DV6

SN:1748

Manufactured: September 27, 2002
Last calibrated: March 23, 2004
Recalibrated: January 21, 2005

Calibrated for DASY Systems

{Note: non-compatible with DASY2 system!)

Carlificate No: ET3-1748_Janda Page 3 of 8



ET3DVE SN:1748 January 21, 2005

DASY - Parameters of Probe: ET3DV6 SN:1748

Sensitivity in Free Space” Diode Compression”
NormX 1.85 £+ 101%  pVI(VIm)Y DCP X 96 mV
NormY 1.80 £101%  uVi(V/im) DCP Y 96 mV
NormZ 1.98 £+ 101%  pVI(V/im) DCP Z 96 mV

Sensitivity in Tissue Simulating Liguid (Conversion Factors)

Please see Page 8.

Boundary Effect

TSL 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance A7 mm 4.7 mm
SARg, [%] Without Correction Algorithm 8.5 44
SAR,, [%] With Correction Algorithm 0.0 02
T5L 1810 MHz Typical SAR gradient: 10 % per mm
Sensor Center to Phantom Surface Distance 37 mm 4.7 mm
SARy, [M] Without Correction Algorithm 12.9 8.8
SARys [%] With Correction Algarithm 0.8 0.2
Sensor Offset
Frobe Tip lo Sensor Cenler 2.7 mm

The reported uncertainty of measurement is stated as the standard uncertainty of
measurement multiplied by the coverage factor k=2, which for a normal distribution
corresponds to a coverage probability of approximately 95%.

* The uncerainties of Morm¥,Z do not affect the E'-fisld uncerainty nside TSL (see Fage &)
" Numerical linearizaton parameier: uncertanty not reguined.

Carlificate Mo: ET3-1748 Jan0s Page 4 of §



ET2DV6 SMN:1748 January 21, 2005

Frequency Response of E-Field
(TEM-Cell:Ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate No: ET3-1748_Jan0s Page Sof 8



ET2DVE SMN:1748 January 21, 2005

Receiving Pattern (¢), 3 =0°

f= 600 MHz, TEM ifi110EXX f = 1800 MHz, WG R22
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Error [dB]

Uncertainty of Axlal Isotropy Assessment: + 0.5% (k=2

Certificate Mo: ET3-1748_Jan(5 Page Gof 9



ET3DVE SH:1748 January 21, 2005

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

LET =ty

TEH +=

1.E+2

1-.E"'3 ‘I:'_"_;_ =

Input Signal [mV]

VB2 =il
==

TE+
— i “TH —rrh
[ i Rt i 5 A )
: [ [T | i | : 11 ! 1. ___]_1
00001 0.001 0.01 0.1 1 LY 100
SAR [mWicm]
—8— not compensated —8— compenzaled

e e
i

0.001 0. 01 1 10 100

SAR [mWiem®]

Uncertainty of Linearity Assessment: + (L6% (k=2)

Certificate No: ET3-1748_Jan05 Page Tof 8



ET3DVE SM:1748

January 21, 2005

Conversion Factor Assessment

f = 900 MHz, WGLS RO [head) f=1810 MHz, WGLS R22 (head)
35 4 3.0 1 T --ii.i
30 & 8.0 . | ]
. ) £ 200
= = 15.0 4
g 15 3
< % 100 4
1.0 + 2]
a5 | 504
0.0 : 0.0 4 | iditaaiiia
0 20 40 60 a 20 40 60
Z[mm] z[mm]

—@— Analytical  —o— Measuremenis —@— Anglytical ~—¢— Measurements
f[MHz] Validity [MHz]  TSL Permittivity Conductivity  Alpha Depth _ ConvF Uncertainty
835  £50/ %099 Head 41.5+5% 0.90%5% 0.68 169 6.57 +11.0% (k=2)
800 50/ %100 Head 41.5+5% 087x5% 065 1.74 6.30 £ 11.0% (k=2)
1810 +£50/+100 Head 40.0+5% 1.40+5% 0.60 2.32 513 +11.0% (k=2)
1900 + 850/ 101 Head 40.0=*+5% 140 = 5% 0.61 2M 507 L 11.0% (k=2)
1850 £50/+100 Head 400+5% 1.40+5% 0.57 256 470 +£11.0% (k=2)
2450 £ 50/ +100 Head 392+5% 1.80+5% 070 27 448 +11.8% (k=2)
00 + 30/ +100 Body 55.0+5% 1.05 £ 5% 0.56 1.86 B6.03 £ 11.0% (k=2)
1900 +50/+98 Body 53.3+5% 1.52+5% 060 2.70 4.45 = 11.0% (k=2)
2450 + 50 /100 Body 52,7 + 50 1.95 £ 8% 0.72 203 414 £ 11 8% (k=2)

© The validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2). The uncertainty is the RSS
of the ConvE uncerainty at callbration frequency and the uncertainty for the indicaled freguency band.

Certificate No: ET3-1748_Jan05

Page & of 9



ET3DVE SM:1748 January 21, 2005

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

Error [dE]

.--;.m—o,au BE-0.80-0.50 H.050 0.40 B 040-0.20 B-0,30-0.00 '
Eo0-020 BEOZ0-040 DO040-060 BEOG0-080 MO80-1.00

Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)

Cerlificate No: ET3-1748_Jand5 Page 8 of B



Schmid & Partner Engineering AG s E e a !l
Zeughausstrasse 43, 0004 Zunich, Switzarland

Phone +41 1 245 9700, Fax +41 1 2459778

info@speag.com, hitp:www.speag.com

IMPORTANT NOTICE
DIPOLE TRANSPORTATION CASE

Important Note:

Please use only this suitcase for any future dipole transportation!

s p 8 28 L4

ESchmid B Parnar Engineering 4G
Zeughsusstrassa 43, B004 2urich, Switsarland
Phonm +41 1 245 9700, Fax 41 7 248 5779
info @ speag.com, hitpivwww spoag.com

Schmid & Partner Engineering AG

June 2003



Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Faderal Offica of Metrology and Accreditation
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament for the recoanition of calibration certificates

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizlo svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 108

Calibration procedureig)

Calibration date:

Condition of the calibrated ibem

D1900V2 - SN: 5d058

QA CAL-05.v6

Calibration procedure for dipole validation kits

January 27, 2005

Calibration Equipment used (METE crilical for calibeation)

This calibration cerificata docurmants the traceability to national standards, which realize the physical units of measurements (31).
The measurements and the uncertainties with confidence probabifity are given on the fallowing pages and are part of the cerificate,

All calibrations have been conducted in the closed |laboratory facility: anvironment temparature (22 + 3)°C and humidity < T0%.

Primary Standards 1o # Cal Date (Cabibrated by, Cerlificate NoJ) Scheduled Calibration
Power meter EPM E442 GEIT4807T04 12-Oct-04 (METAS. No. 251-00412) Oet-05
Power s2nsor HP 84814 US3r202783 12-0ct-04 (METAS. No. 251-00412) Oet-05
Reference 20 dB Attanuatos SN: 5086 (20g) 10-Aug-04 (METAS, No 251-00402) Aug-05
Reference 10 dB Attsnuator EN: 5047.2 (10r) 10-Aug-04 (METAS, No 251-00402} Aug-05
Reference Frobe ET30VE Sh 1507 26-001-04 (SPEAG, Mo. ET3-1507_OGt4) Ogt-08
DAE4 SN 501 07-Jan-05 [SPEAG, Mo, DAE4A-G01_Jan05) Jan-06
Secondary Standards D # Check Date (in house) Scheduled Check
Power sgnsor HP B481A MY 41092317 18-0ct-02 (SPEAG, in housa check Ocl-03) In house check; Oct-05
RF generator RES SML-03 10060 2T-Mar-02 [SPEAG, in house check Dec-03) In house chack: Dac-05
Metwork Analyzer HP B753E US3A7300585 S4206 18-Oct-01 [SPEAG, in houss check Nov-04) In house check: Nav 05
MNaime Function ; Signature :

Callbeated by: Judith Milier Laboratory Technickan ol Tf/ .

- W
Approved by: Katia Pokouic

This calibration cerfificate shall nat be reproduced except in full without written approval of the laboratony,

Issued: January 31, 2005

Certificate No: D1200W2-5d058_Jan05

Page 1 of 6



Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst
Service sulsse d'étalonnage

c Servizio svizzero di taratura

S  swiss Callbration Service

Accredited by the Swiss Federal Offica of Metrology and Accreditation Acereditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement far tha rmesgnitian of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
MN/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 Technigues”, December 2003

b) CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate

related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3
GHz), July 2001

¢) 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”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4 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
paraliel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad 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
connector.

SAR tor nominal TSL parameters: The measured TSL parameters are used lo calculate the
nominal SAR resuilt.

Certificate No: D1900V2-5d058_Jan(s Page 2of 6



Measurement Conditions

DASY sysiem configuration, a8 far 85 nol given un page ar

DASY Version DASY4 V4.4
Extrapolation Advanced Extrapclation
Phantom Modular Fiat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Scan resolution dx, dy = 15 mm
Zoom Scan Resolution dx, dy, dz =5mm
Freguency 1900 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameaters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters {22.0+0.2)°C 3066 % 1.45 mho/m £ 6 %
Head TSL temperature during test {(24.8+0.2)°C — wees

SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL condition

SAR measurad 250 mW input power 981 mW/g

SAR normalized nomalized to 1W 39.2mW /g

SAR for nominal Head TSL parameters ' normalized 1o 1YV 38.3 mW /g £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 m\W inpul power 512mW /g

SAR normalized nomialized to 1W 2ﬁ.5 mwWig

SAR for nominal Head TSL parameters ' normalized to 1W 20.0 mW [ g £ 16.5 % (k=2)

' Comection to nominal TSL parameters according to d), chapter “SAR Sensitivities”

Certificate No: D1200V2-5d058 Jan05

Page 3 af 6




Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5460 +39jQ
Retum Loss -248dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.203 ns

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

The dipole is made of slandard semingid coazial cable. The center conductor of the feeding line ia directy connasted to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals.

Mo 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

Manufactured by SPEAG
Manufactured on March 19, 2004
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DASY4 Validation Report for Head TSL
Date/Time: 01/27/05 13:23:28

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d058

Communication System: CW-1900; Frequency: 1900 MHz:Duty Cycle: 1:1
Medium: HSL 1900 MHz;

Medium parameters used: £= 1900 MHz; 6 = 1.45 mho/m; &, = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY 4 (High Precision Assessment)

DASY4 Configuration:
« Probe: ET3DV6 - SN1507; ConvF(5.2, 5.2, 5.2); Calibrated: 24.01.2002
. Sensor-Surfacc: 4mm (Mechanical Surface Detection)
» FElectronics: DAE4 Sn601; Calibrated: 07.01.2005
» Phantom: Flat Phantom 5.0; Type: QDOOOPS0AA; Senal: 100U1;
» Measurement SW: DASY4, V4.4 Build 13; Postprocessing SW: SEMCAD, V1.8 Build 133

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.2 mW/g

Pin = 250 mW; d = 10 mm/Zoom Scan 2 (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 90.2 Vim; Power Drifi = 0.0 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) = 9.81 mW/g; SAR(10 g) = 5.12 mWig

Maximum value of SAR (measured) = 11.1 mW/g

dB
I]
A

0dB=11.1mW/g

Cerificate No: D1800V2-5d058_Jan05 Page 5 of &



Impedance Measurement Plot for Head TSL

27 Jan 2085 fim@2333
CH1 511 1 U Fs 1: 54,5728 3293360 3TEO0 pH 1 3AD.AA06 BOE NHz

CENTER 1 982.080 B2a MHx SFAN 480,888 298 HHE

Certificate No: D1900V2-5d0568_Jan05 Page Gof &





