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Test Responsible:

Accreditation:

Statement of Compliance:
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SAR Testing Laboratory

Sony Ericsson Mobile Communications, Inc.
7001 Development Drive, P.O. Box 13969, [ACCREDITED]

Research Triangle Park, NC, 27709, USA

William Stewart

Development Engineer, Antenna Development Group
Mark Douglas, Ph.D.

Senior Technical Leader, Antenna Development Group

Thislaboratory is accredited to | SO/IEC 17025-1999 to perform the following
electromagnetic tests: Specific Absorption Rate (SAR), dielectric parameters,
and RF power measurement

on the following types of products: Wireless communications devices.

A2LA certificate Number: 1650-01

Sony Ericsson Mobile Communications, Inc. declares under its sole
responsibility that the product

T60ds
FCC ID: AXATR-422-A2

to which this declaration relates, isin conformity with the appropriate RF
exposure standards, recommendations and guidelines. It also declares that the
product was tested using specifications that closely conform to the latest
appropriate measurement standards, guidelines and recommended practices.
Any deviations from these specifications or from | SO/IEC 17025-1999 are
noted below:

Uncalibrated thermometers were used for liquid temperature measurement.
The thermometers were verified against calibrated thermometersin air and are
therefore believed to be accurate.

© Sony Ericsson Mobile Communications, Inc. 2001
Thistest report shall not be reproduced except in full, without written approval of the laboratory.

The results and statements contained herein relate only to the itemstested. The names of individuals involved may be mentioned only in
connection with the statements or results from this report.

All feedback on this report is encouraged, both positive and negative.
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1. Introduction

In this report, compliance of the T60ds wireless handset with RF safety guidelinesis demonstrated. The applicable

RF safety guidelines and the SAR measurement specifications used for the test are described in [1].

2. Device Under Test

2.1 Antenna description

Type Internal antenna

Location Inside the back cover, near the top

Dimensions M aX| mum Ie_ngth 38 mm
Maximum width 51 mm

Configuration Patch antenna

2.2 Device description

Device model T60ds

FCCID AXATR-422-A2

Serial number UA2020L W06

Mode 800 AMPS 800 TDMA

Multiple Access Scheme FDMA TDMA

Maximum Output Power Setting * 26.0 dBm 26.0 dBm

Factory Tolerancein Power Setting | + 0.25 +0.25

Maximum Peak Output Power * 26.25 dBm 26.25 dBm

Duty Cycle 1 1/3

Transmitting Frequency Range 824 — 849 MHz 824-849 MHz

Prototype or Production Unit Prototype

Device Category 3 Portable

RF exposure environment [2] General population / uncontrolled

3. Test equipment

3.1 Dosimetric system

Description Serial Number Due Date
DASY3 DAEV1 431 05/2002
E-field probe ET3DV6 1539 01/2002
Dipole Validation Kit, D835V 2 428 12/2002
Dipole Validation Kit, D900V 2 049 01/2003

! Thisis the peak conducted power measured at the antenna port when the device is set to its highest power setting. It is measured at the middle

of the transmit frequency band. Note that the output power may be different at other frequencies.
2 This equals the maximum output power setting plus the factory tolerance.

% The device is categorized as either mobile or portable according to United States Code of Federal Regulations 47 CFR §§ 2.1091 and 2.1093.
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3.2 Additional calibrated equipment
Description Serial Number Due Date
Signal Generator HP8648C 3537A01598 9/2002
Dielectric probe kit HP 85070B US33020390 3/2002
Network analyzer HP 8752C 3410A03105 7/2002
Power meter HP 437B 3125U12026 6/2002
Power sensor HP 8482H 3318A07097 2/2002
Power meter HP 437B 3125U113481 6/2002
Power sensor HP 8482H MY 41090240 6/2002
Power meter HP 437B 3125U13729 1/2002
Power sensor HP 8482H MY 41090239 6/2002
Hygrometer/Thermometer 21242911 10/2002
Thermometer FS15043A 8813 N/A
Thermometer FS15043A 94-29884 N/A
Spectrum Analyzer M S2623A M07418 10/2002

4. Electrical parametersof thetissue smulating liquid

Prior to conducting SAR measurements, the relative permittivity, €., and the conductivity, o, of the tissue simulating
liquids were measured with the dielectric probe kit. These values, as well as, the temperature/humidity of the test
facility, and the temperature/depth of the tissue simulant during the measurements are shown in the table below.
The mass density, p, entered into the DASY 3 program is also given. Recommended val ues for permittivity,
conductivity and mass density are also shown. It is seen that the measured parameters are within tolerance of the

recommended limits.

f Tissue | Limits/ Measured Didlectric Parameters Ambient Simulant Humidity
(MHZ) | type T **)
C) Temp Depth
£, p. o (°C) (mm)
(Sm) | (glem?)
Head | Measured, 11/13/01 | 41.97 | 0.91 1.00 234 22.8 157 36.1
M easured, 11/14/01 | 41.74 | 0.91 1.00 22.0 22.6 157 38.0
835 Recommended * 415 | 0.90 1.00 20-25 -- >150 | 30-70
Body | Measured, 11/15/01 | 55.76 | 0.97 1.00 20.8 22.6 161 40.9
Recommended ° 55.2 | 0.97 1.00 20-25 -- >150 | 30-70
900 Body | Measured, 11/15/01 | 55.22 | 1.04 1.00 20.8 22.6 161 40.9
Recommended ° 550 | 1.05 1.00 20-25 -- >150 | 30-70

4 For head parameters, recommended dielectric parameters are those given by [2] and [3]. Measured dielectric parameters also comply with

closest tabulated valuesin [4].

® For body parameters, recommended dielectric parameters are those given by [2]. No specifications for body parameters are givenin [3,4].
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5. System accuracy verification

A system accuracy verification of the DASY 3 was performed using the dipole validation kits listed in Section 3.1.
The system verification test was conducted on the same day as the measurement of the DUT. The obtained results
are displayed in the table below (SAR values are scaled to 1 Watt power delivered to the antenna). It is seen that the
system is operating within its specification, as the results are within acceptable tolerance of the reference values.
Reference values are taken from |IEEE P1528 for 835MHz head simulant and from the manufacturer for 900M Hz
body simulant. The distributions of SAR compare well with those of the reference measurements (see Appendix 1).
Also shown are the temperature/humidity of the test facility, and the temperature/depth of the tissue simulant during
the test.

Daily, prior to conducting tests, measurements were made with RF sources powered off to determine system noise.
The highest system noise value was 0.0012 W/kg, which is below the recommended limit [2].

f Tissue Measured / SAR Dielectric Parameters | Ambient Simulant Humidity
MHz | type Reference (W/kg) e o o T(f'gg" Temp. | Depth (%)
19/10g (§m) | (glem?) (°C) (mm)
Measured, 9.79/6.35 | 4197 | 091 1.00 23.4 22.9 157 36.4
835 | Head [ U301
Measured, 9.71/6.28 | 41.74 | 091 1.00 225 22.7 157 375
11/14/01
Reference® 9.5/6.2 415 0.90 1.00 18-25 | +/-2.0 | >150 --
(IEEE P1528) of value
in 84
900 Measured, 10.78/6.92 | 55.22 | 1.04 1.00 21.2 22.4 161 41.6
Body 11/15/01
Reference 111/71 56.1 0.99 1.00 -- -- -- --
(SPEAG)
6. Test results

The measured 1- and 10-gram averaged SAR values of the device are provided in Tables 1 and 2. Also shown are
the measured conducted output powers and the temperature of the tissue simulant during the test. The depth of the
tissue simulating liquid was at least 15 cm for all the cases. The humidity and ambient temperature of the test
facility were within 30%-70% and 20-26°C respectively. Test commands were used to control the device during the
SAR measurements. The phone was supplied with afully charged battery for the tests.

6.1 Resultsfor head

SAR measured against the head, using battery BKB-193-1052 (900mAh) is presented in Table 1. The device was
tested on the right-hand phantom (corresponding to the right side of the head) and the left-hand phantom using both
the “Cheek” and “Tilted” positions. For 800 AMPS, the device was tested at the lowest, middle, and highest
frequencies of the transmit band. For 800 TDMA mode, the maximum power is significantly lower than that of
AMPS mode, therefore SAR values are also lower and not listed.

5 Since SAR reference values are from [3] (no reference values are provided in [2,4]), the temperature and humidity specifications provided in the
table are also from [3]. However, measured values of temperature and humidity also comply with the specifications of [2,4].
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Mode/ f Output L eft hand (CHEEK) Right hand (CHEEK)
Battery | (MH2) F;Oé\/ef Smulant | SAR, 1g /10g (W/kg) Smuiant [ SAR, 19 /10g (W/kg)

(dBm) T(ef(]:gs' measured | Calculated fﬁg‘)’s measured | Calculated

to max. to max.

power power
800 AMPS/ 824 26.04 22.9 1.21/0.82 | 1.26/0.85 22.6 0.99\0.73 | 1.03\0.76
BKB-193-1052 | aga7 | 26.07 229 | 1.08/0.73 | 1.13/0.76 22.6 0.88\0.64 | 0.92\0.67
849 25.96 22.8 0.96/0.64 | 1.00/0.67 22.7 0.82\0.59 | 0.85\0.62

Left hand (TILT) Right hand (TILT)

800 AMPS/ 824 26.04 23.1 0.95/0.64 | 0.99/0.67 22.7 0.79\0.55 | 0.82\0.57

BKB-193-1052 | 837 26.07 23.0 0.80\0.53 | 0.83\0.55 22.7 0.61\0.42 | 0.64\0.44

849 25.96 23.0 0.700.47 | 0.73\0.49 22.7 0.62\0.43 | 0.65\0.45

Table 1: SAR measurement resultsfor the T60dstelephone at highest possible output power. M easured
against the head.

6.2 Resultsagainst the body

SAR measured against the body, using battery BKB-193-1052 (900mAh) is presented in Table 2. For body worn
measurements, the device was tested against a flat phantom, representing the user’s body, using carry accessory
SXK 109 4705 and hands free accessory RLF-501-25/03. For 800 AMPS, the device was tested at the lowest,
middle, and highest frequencies of the transmit band. For 800 TDMA mode, the maximum power is significantly
lower than that of AMPS mode, therefore SAR values are also lower and not listed.

Mode f Output SXK 109 4705
(MHz) | Power | Simulant SAR, 1g/10g (W/kg)
(dBm) Temp. measur ed Calculated to
() max. power

cooavps | 824 | 2604 | 224 0.97/0.69 1.01/0.72

Backof phone | 837 | 26.07 204 0.82/0.58 0.85/0.60

facingthebody ™ " 25.96 224 0.71/0.50 0.74/0.52

800 AMPS 824 26.04 22.6 0.63/0.46 0.66/0.48
Front of phone

facing the body 837 26.07 22.6 0.56/0.40 0.58/0.42

819 | 2596 24 0.42/0.30 0.44/0.31

Table 2: SAR measurement resultsfor the T60dstelephone at highest possible output power. M easured
against the body using carry accessory SXK 109 4705 with hands free accessory RLF 501 25/03.
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Appendix 1. SAR distribution comparison for system accuracy verification

# [Validation 835HEAD_SN428 SAM102011_13 01.DA3] Coarze

Dipole 835 MHz

SAN 1020 (L), Flat

Frobe: ET3DVE - BH1530: ConvFi6.15,6.156.15); Crest factor: 1.0; Head 835 MHz: 5 =091 mho/m =420 p
=100 gfom®

Cubes (2): Peak: 1 47 mW/g+012 dE, SAR (12: 0972 mW/g£014 dE, SAR10g): 0631 mWig+015
dE, (Worst-case extrapolatio)

Penetration depth: 127 (12.1, 134 [t

Powerdrift: 0.02 dB

Chatpuat power: 993

ad

SAR, [mWig]

g o

? ? 8 03E-1
E ol B 624E1
: = N
. =k
Rot< RBoby | [T 0m Zoom BHIE-2

835 MHz SAR distribution of validation dipole antenna from system accuracy verification test on November 13, 2001.
Using head tissue.
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# [Malidation 835HEAD_SN428 SAM1020_11_14_01.DA3] Coarze

Dipole 835 MHz

SAM 1020(L); Flat

Probe: ET3DVE - BH1539; ConvFia.15,6.15,6.15); Crest factor: 1.0; Head 835 MHz: o =091 mho/m s =417
p=1.00 gfem?

Cubes (2): Peak: 1 47 mWig+0.10dE, 3AR(12: 0969 mW/z+0.11 dB, 3AR (10g): 0627 mWWig+0.11
dB, (Worst-caze extrapolation)

Penetration depth: 1250119, 13.3) [trum]

Powerdrift: 0.03 dB

Chatpt power: 998

AR, [mWig]

Ll

™

= =
g % 7.93E-1
- = | 6.17E-1
= i 4 441E1
E g 264E-1
%2152

Rotx Roty | [T 1[0 Zoom

835 MHz SAR distribution of validation dipole antenna from system accur acy verification test on November 14, 2001.
Using head tissue.
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1272000

Validation Dipole DB35V2 SN:428, d = 15 mm

Frequency: B35 MMz Anterna Inoul Power. 250 [mbW)

Generia Twin Phaniom; Flat Section; Gnd Spacing: Du =150, Dy =150, 0z = 10.0

Probe: ET30VE - SN1507; ConvFiB.50,8.50,6 50) a1 500 MHz, IEEE1528 836 MHZ o = 0.88 mhafm e, = 42.5 p = 1.00 glem?
-E:L.haa.ﬂ] Paak: 385 mWig+ 005 dB, SAR [(1g) 242 mng + 002 9B, SAF (10g] 1.98 mig + 001 dB, {Worsi-case axdirapoiation))

Fanetration daplh; 12.2 (10,7, 14 0) [mm]
Prowareirify; 000 dB

835 MHz SAR distribution of validation dipole antenna from refer ence measurement. Using head tissue.
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Dipole 900 MHz
SAM 1031 (B Flat
FProbe: ET3DVA - BM1539:; ConvF(5 05,595 595 Crest factor: 1.0; Muscle 900 MHz: o= 1.04 mho/m = =
552 p=100 gfom®
Cubes (2 Peale 1.63 mWWz£014dE, BAR (120 107 mW/ig+015 dB, BAR 108 0687 mWiz +0.16 dE,
(W otst-case extrapolation)

Penetration depth: 12.5(11.9, 13.4) [t
FPowerdrift: -0.01 dB
Chatpat potwer: 993

# [Walidation 300MUSCLE_SNO49 SAM1031_11_15_01.DA3] Coarze

Rot< Roty | [T

H_S_J SAR, [mWig]

™
292E-1
- 6.94E-1
~ 496E-1
297E-1
S 991E2

900 MHz SAR distribution of validation dipole antenna from system accuracy verification test on
November 15, 2001. Usina muscle tissue.
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Validation Dipole D900V2 SN:04%, d = 15 mm
Froguenay; GO0 MHZ. Arlermm inpual Poser, 350 [mi)

Genarc Twn Phantom; Flat Sechior; Gnd Spacing. Dk = 150, Dy = 150, Oz = 109

Proba: ETI0WE - GN1S0T, Conv{E 1T 8176 17] i GO0 MHE: Musels 300 MHE o = 0089 mhof o, = 581 g = 1.00 plem?
Cubes (I Pealc 4 43 mWig £ 003 08, 588 (19 277 mlg ¢ 002 90 SAR (10a1 177 mhlig & 002 o8 (Womt cee asrapaition)

Penwiration depls 12 20107 14.2) |mm)
Powwrdnft 0071 o8

Boivmed & Partner Engmeening A, Lunch, Switzeriand

SAR_ [miAlg]

—{ 2.50E+0
2.25E+0
2. 00E+0
1.75E+0
1.50E+0
1.25E+0
1.00E+0
== 7.50E-1

900 MHz SAR distribution of validation dipole antenna from refer ence measurement. Using muscletissue.
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Appendix 2: SAR distribution plots

. FCC:left ThOdz AMPS CHI31_I'WO6_CO01.DA3] Antenna:oul

T60ds

aAN 1020 (L) Phantom; Left Hand Section; Position: (91°,617); Frequency: 824 hiHz

FProbe: ET3DVEA - SH1339; ConvF(6.15,6.15,6.15; Crest factor: 1.0; Head 835 MHz: o =021 mhofm s =420 p
=1.00 gfem®

Cube 5x5xT: SARIE: 121 W SAR (102 0216 mW/ig, (Worst-case extrapolation)

Coatse: De=150,Dy=150,D=z=100

Powerdrift: 0.04 dB

SH; TAZ020L%06 Battery; BEE 193 1052

SAR_[mi/g]

9.26E-1

' 7 20E-1
! 5.14E.1

3.09E-1

1.03E-1

Rotx Roty [[IILII LTI 1 Zoom

Distribution of maximum SAR in 800 AMPS band. Measured against the head in the
“Cheek” position.
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# [FCC left T60ds AMPS CHI91_L'wW06_TO01.DA3] Antenna out

T60ds

= 1.00 gfcmd

Powerdnft: -0.01 4B

SN TAZ020LA08  Battery: BEKB 193 1052

S0 1020 (1) Phantom; Left Hand Section; Position: (106,617, Fregquency: 824 MHz
Probe: ET3DVE - SH1539; ConvF(6.15,6.15,6.15; Crest factor: 1.0; Head 835 MHz o =091 mhofm = =420

Rotx Rty [T

?

Zoom

Cube Sxdxf: SAR (L2 0.053 mW/g BAR (102 0637 m'W/e, (Worst-case extrapolatiom)
Coatge: Dx=150,Dy=150, Dz= 100

=] E3

M SAR, [mi/g]
rﬁ—_

T45E-1

5.EZE-1
‘ 4.14E-1

2.49E-1

8.31E-2

Distribution of maximum SAR in 800 AMPS band. Measured against the head in the

“Tilt” position.
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# [FCC body TE0ds AMPS CH991_L'w06_BB01 _DAE] Coarze _ (O]

T60ds

SAN 1031 (F) Phantom: Flat Bection; Position: (872,270%); Fregquency: 824 MH=
Probe: ET3DVA - BN1530; ConwFi(5.95,5 95 595); Crest factor: 1.0; Iuscle 835 MHz: o =097 mho/m = =
558 p =100 gfom®
Cube Sxful: ZAR (12 0967 mW/ig BAR (102 0693 m'Wg, (Worst-case extrapolatiom)
Coatge: Dx= 150, Dy =150, Dz= 100
Powerdrift: -0.05 dB
SHUAZIZOLW06  Holster: SEE 109 4705 Hands free: RLF 501 25/03
Battery: BEE 193 1052

/ :‘/j_f:_ T qk\ \ LI SAR, [

4 . .
g )
|
A . \ || 2 04E. 1
55 : / | 62581
o ﬁ 44751
= - 2 93E.2
Rot< Roty | [T (01 Zoom

Distribution of maximum SAR in 800 AMPS band. Measured with back of device facing the body using
carry accessory SXK 109 4705 and hands free accessory RL F 501 25/03.
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# [FCC body TE0d: AMPS CH991_L'w0E_BF01.DA3] Coarsze

T60ds

SAL 1031 (F) Phantom, Flat Bection; Position: (83°270%); Fregquency: 824 LIHz
Probe: ET3DWVA - BN1539; ConvF5.95,5.95 505, Crest factor: 1.0; Muscle 835 MHz o= 097 mho/m = =
358 p=100 gfem?
Cube Sidad: 3AR (] g 0631 mW/g BAR (1020 0455 m™W/g, (Worst-case extrapolation)
Coarge: D= 150, Dy =150, Dz= 100
Fowrerdeift: -0.00 dB
SHUAZ0Z0LWA06  Holster: 3EE 109 4705 Hands free: ELF 501 2503
Eattery: BEE 193 1032

el Fe

SAR, [mWig]

TH
I

i
E : \ \ 5.36E1
- 1 / ADBE 1
= | /l % 202E-1
= RN I i | 175E1
E \\ Ee Tl L 58582
Rotx Rety [T

Distribution of maximum SAR in 800 AMPS band. Measured with front of device facing the body using
carry accessory SXK 109 4705 and hands free accessory RL F 501 25/03.
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Appendix 3: Photographs of Device Under Test

Front view of device Back view of device
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Side view of device.
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Front, back, and side views of product number SXK-109-4705
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Appendix 4. Position of Device on Phantom

Position of device against head phantom using the “cheek” position
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Position of device against head phantom using the “tilt” position
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Position of device against flat phantom using carry accessory SXK 109 4705 with hands
free accessory RL F 501 25/03
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Appendix 5: Probe calibration parameters
ET3DV6 SN:1539

DASY3 - Parameters of Probe: ET3DV6 SN:1539

Sensitivity in Free Space Diode Compression

NormX 1.36 puVA(VIm)? DCP X 96 mV
NormY 1.24 pVI(VIm)? DCPY 96 mV
NormZ 1.36 uV/(Vim)® DCP Z 96 mV

Sensitivity in Tissue Simulating Liquid

Brain 450 MHz e =48+ 5% c = 0.50 £ 10% mho/m
ConvF X 6.64 extrapolated Boundary effect:
ConvF Y 6.64 extrapolated Alpha 0.83
ConvF Z 6.64 extrapolated Depth 1.52
Brain 900 MHz = 4251 5% o = 0.86 £ 10% mho/m
ConvF X 6.27 +7% (k=2) Boundary effect:
ConvF Y 6.27 7% (k=2) Alpha 0.78
ConvF Z 6.27 7% (k=2) Depth 1.73
Brain 1500 MHz e = 412 5% ¢ = 1.32 £ 10% mho/m
ConvF X 5.78 interpolated Boundary effect:
ConvF Y 5.78 interpolated Alpha 0.70
ConvF Z 5.78 interpolated Depth 2.01
Brain 1800 MHz e=4125% o = 1.69 £ 10% mho/m
ConvF X 5.54 7% (k=2) Boundary effect:
ConvF Y 5.54 7% (k=2) Alpha 0.66
ConvF 2 5.54 7% (k=2) Depth 2.18
Sensor Offset
Probe Tip to Sensor Center 2.7 mm
Optical Surface Detection 1.3+£0.2 mm

Page 2 of 9
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ET3DV6 SN:1539

Conversion Factor Assessment

f=900 MHz, WG R9 f= 1800 MHz, WG R22
0.90 7.00
0.80 . 6.00
0.70 -
5.00
5 0.60 5
& o
4.00 -
5 0.50 S
2 2
£ 040 E 3.00
2 %0 4
0.
2] /2] 200
0.20
0.10 1.00
0.00 } 0.00 t 0
0 20 40 60 0 20 40 60
z[mm} z[mm]
—&—Analyticat  —0—Measuremets —&—Analytical —O—Measuremets
Head 900 MHz e =42+ 5% o = 0.97 £ 10% mho/m
ConvF X 6.15 7% (k=2) Boundary effect:
ConvF Y 6.15 7% (k=2) Alpha 0.35
ConvF Z 6.15 +7% (k=2) Depth 2.99
Head 1800 MHz g = 40 £ 5% o = 1.40 £ 10% mho/m
ConvF X 5.26 +7% (k=2) Boundary effect:
ConvF Y 5.26 7% (k=2) Alpha 0.67
ConvF Z 5.26 7% (k=2) Depth 2.05
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ET3DV6 SN:1539

Conversion Factor Assessment
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Muscle 900 MHz
ConvF X 5.95
ConvF Y 5.95
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Muscle 1800 MHz
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o = 0.99 £ 10% mho/m

Boundary effect:

Alpha
Depth

0.41
2,75

6 = 1.4 + 10% mho/m

Boundary effect:

Alpha
Depth

0.70
219
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