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BZ?ﬂ APPENDIX A-E: SAR PLOTS, PROBE, DIPOLE 1(45)
= —- CALIBRATION DATA & SET-UP PHOTOS

RESEARCH IN MOTION
Author Data Dates of Test Test Report No
Daoud Attayi Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
—_ FCC ID:
Jan. 06 — 07, 2003 L6ARG120CN

APPENDIX A: SAR DISTRIBUTION COMPARISON FOR THE ACCURACY
VERIFICATION
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=Za CALIBRATION DATA & SET-UP PHOTOS
RESEARCH IN MOTION Dates o Tost Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FCC ID:
Jan. 06 — 07, 2003 L6AR6120CN
112702
Dipole X35
SAM I Flan

Probe: ETA0VE - Sk 1ddd; CornFit 60,6.60,0.007; Crest facior: 1.0; Head 835 MMz o = 0089 mho'm £, = 4ik6 p = 100 glom®
Cubs 53557 Peak: 172 mWre SAR (Tghk WG Wi SAR (10 671 m'W e, IWorsl-cass ¢xtrapolalom)

Pencratsn degah: 106 (10,3, 13.4) [min)

Povwerdrifi: 00003

|Make; Movember 17, 2N

Ambienl emperaban:: 24.7 dee cel.
Ligquid sermperature: 233 deg. gl

‘h.\J{I ) W)

HAUSEHI

f, 14 H]
4.5 EH]

ZAHEH]

Q92E.1
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=== CALIBRATION DATA & SET-UP PHOTOS
RESEARCH INMOTION Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FCC ID:
Jan. 06 — 07, 2003 L6ARG6120CN
T3AHR2
Dipole 835
ZAM 1: Flm
Probe: ETIHDWG - SN 1644 Cony FUG, 60,660,660, Crest facior: 1.0 Head 335 MHe: o = 0.3 mba'm g, = 421 p = 100 gom?
Cube 5% T: Peak: 180 mWig SAR (g 110 mWig SARK (10p: 6.94 mWig (Waorst-case extrapolaion)
Peretrmtion deptic 115 (10,1, 13.5) [mm]

Powerdrift: 20,01 4B
I Dipcemsdber din, 2HIZ

Ambhicnl Wemperaung: 34,1 deg cel
Lacquid temperature: 23,5 deg. ool

SAR_ [mWwig)

LANSE+]

HTUEH)
. 5.ESED

ASEH]

LITE )
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
—_ FCCID:
Jan. 06 - 07, 2003 L6ARG6120CN
] Tt
Dhipole 835
SAM I1; Flai

Probe: ETA0VE - Sk 1bdd; CornFio 60, 6.60,0.007; Crest factor: 1.0; Head 835 MMz o = 0090 mhe'm £, = 41.3 p = 100 glom®
Cubs 53557 Peak: 183 mWre SAR (Igh 11,2 mWie SAR (10g) 7.02  m'W/g, IWorsl-cass ¢xtrapolalom)

Pencratsn degah: 115 (1000, 13,5) |min)

Povwerdrifi: 0008 A

l'ested om damsry Hih, JO0E
Ambienl emperaban: 219 dee cel.
Ligquid sermpeartune: 218 deg. gl

‘h.\]{l ) [miWg)
—
-
\ \ 0ATEH)
o 7.52EH)
/ £ 3TEH)
- §.22EH)
| OTEH)
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN

1172807

Dipole 1900 MHz

SAM I Flai

Probe: ETADA < Sk 6 ; CroenFrs80,5.40,5.300; Crest facior: 107 Head 19040 MHz: 0 = 144 mho'm e, = 538.2 p= 100 giom?
Cubsg 55537 Peak: 816 mW/g, SAR (Tgh 428 Wi SAR (10g 215 snWg, (Worsl-gase extrmapolalcs)

Penctratson dipth: 7.7 7.5, K.7) [mm]

Powerdnfi- 008 A6

| Jane; Movember 18, 2N

Ambienl emperabans: 24.7 dep cel
Liquid serperature: 23T deg. el

BAR, |, [mWig]

1"\\. LAk o |

2A2E+
H|, . . 2AKE+]

1.Z5E+1

A

4. 17 EH]
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FCCID:
Jan. 06 - 07, 2003 L6ARG6120CN

APPENDIX B: SAR DISTRIBUTION PLOTS FOR HEAD CONFIGURATION
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
— FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN

IR

BlackBerry Wireless Handheld Model No, R61200CN

HAM 1; Left Hand

Probe: ETIHDWG - SN 1644 Cony FUG, 60,660,660, Crest facior: 1.0 Head 335 MHe: o = 0.3 mba'm g, = 421 p = 100 gom?
Cube 55T Peak: 106 mWig SAR (e L1T7 mWig SARK {10 0721 mWie ( Worss-case extrapokiison )

Peretrmtion depthc 12.9 (11,5, 14.5) [mm]

Poweerdrilt: 0001 dB

I Dipcemsdber din, 2HIZ

Abienl Wemperaung: I3L9 deg cel
Lacquid temperature: 230 deg. el

SAR_ [mWwig)

1.Z3EH]

WASE-]
. 6. B2E-1

4AME-1

1.56E=1
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RESEARCH IN MOTION Dates o Tost Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FCCID:
Jan. 06 — 07, 2003 L6AR6120CN

IR

BlackBerry Wireless Handheld Model No, R61200CN
S48 1: Kight Haml

Probe: ETIDWEG - BN 1644 Cony FiG i, 6.60,6.600; Crest facior: 10k Head 8315 MHe: a = 0% mbo'm g, = 42.2 p = 100 giom?
Cube 58T Peak: 262 mWig SAR(lph: 146 mWig SARK { 10g: 0821 mWig ( Worss-case extrapokiison )
Peretrmtion depthc 12,7 (111, 14.7) [mm]

Powerdrift: 20,01 4B
I Dipcemsdber din, 2HIZ

Abienl Wemperaung: I3L9 deg cel
Lacquid temperature: 234 deg. el

SAR_ [mWwig)
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Dates of Test Test Report No

Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
— FCC ID:

Jan. 06 - 07, 2003 L6ARG6120CN

1 120z

BlackBerry Wireless Handheld Model No. R6120CN

SAM X Lefi Hand

Probe: ET3DWE - SKi644; ComneFra.40,5.40,5.400; Crest factor: 10; Head 1900 MHz: o= 144 mho'me, = 382 p = 100 glem?
Cubs 55557 Peak: 1.3 mWp SAK (e 00713 mWie SAR (10gE D3 mW e, (Wiorst-casg exlrapokiisn

PFenetratum dipth: 5.5 (8,1, 9,3 [

Prosgrierdirific 030 A1

Ldane: Movember 28, 000

Ambienl wmperabare: 240 dege el
Liquid sevmperatune: 128 deg. cel.

SAR . [m%g]
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
— FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN

1 120z

BlackBerry Wireless Handheld Model No. R6120CN

SaM 1 Righ Hand

Probe: ET3DWE - SMi644; ComneFra.40,5.40,5.400; Crest factor: 10; Head 1900 MHz: o= 1,44 mbo'me, = 382 p = 100 glem?
Cubs 55557 Peak: DR mWip, SAR (1) 0847 mWie SAR (10 325 W g, [ Worst-gass extrapoilsn )

PFenetratan depitl: 9.5 (8.8, L7 [mis]

Povwindirifiz 0019 Al

Ihaie; Movember 28, K
Ambien wmperabare: 240 depe cel.
Liquidd sevaperatune: 231 dig. <ol

SAR . [m%g]
T =
2.91E-1

. 20EE-
L25E-1]
4 18E-2
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
—_ FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN

SAR DISTRIBUTION PLOTS FOR BODY-WORN AND HAND

APPENDIX C:
SAR CONFIGURATION
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN

DA

BlackBerry Wireless Handheld Model No. R6120CN

SAM 2; Flm

Prohe: ETAMNY G - S8 1648 Do Fra240,6,20,6.407; Crest fecuen; 100 BMusclke 83% MHz 0 = 0099 mho'm £, = 361 = L giom!
Cubg SaS5x7: Peak: IWASD mWig, SAR (1gh 6 mW g SAK (10gn 438 enW g, (W orst-gise extrapolda e

Penctratmom depgh: 163 (050, 18.5) [mm]

Powendrifi: -0, 12 dis

By woin with hodster

L ¢ higmned: 113

Tested on January Tih, 2003
Amibiemd teperature: 23,7 deg. cel
Liquid temperabure: 218 deg. cel.

SAR_ [mWig]
354E-1
4 3LE-]

. 1081
1L.A5E-1
& 16E-2
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
— FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN

1220

BlackBerry Wireless Handheld Model No. R6120CN

SAM I Flar
Probe: ET3DVE - SKI644; Comv FLA 10,5 10,5, 100; Crest factor: 1.0; Muscle 190 MHz: o = 1.3] mbo'm e, = 330 p = 100
iem!

Cubs: 53557 Peak: 0406 mWig, SAR (Tgh: 0,239 mWig, SAR 10g) BU3T mWg, | Wors-gasg eotrapolilsin
Penetration depth: 99 (5.8, | 1.6) [mm]
Fowerdrifi- <001 | A3

Binly -wiorn with Busbsier

[Batie: Dhecirmbir 07, 2007

Amhient remperabere: 240 deg. cel.
Liguid semperature: 2.7 deg. cel.

SAR__ [mWig

2.20E-]
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
— FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN

112802

BlackBerry Wireless Handheld Model No. R6120CN

SAM 1 Fla

Probe: ETA0WE - Sk 16dd; CorvFiio.£0,6.40,6.407; Crest factor: 1.0; Muscle £33 MHz o = 0.9 mho'm e, = 36,6 p o~ L glem?
Cubs 55557 Peak: 379 mW/e SAR (Tgh 1.7 Wi SAR (10g) AT mWg, (Worsi<Gse extrmapolalios)

Pencrasan depal: 90473, 11,1 [sm]

Proswerdrifi: =015 dl3

Hand SAH, unn hack wooelisg far phanicen
[abe: Movember 27, 2007

Ambien wmperaban:: 24.7 dep. ol

Liquid semperature: X2 deg. cel.

‘.-."|.I-'.| L [mWig)

1.50E -}

LAOTE v

1.22E-1

4.33E-1

1 44E-1
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
— FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN

1220z

BlackBerry Wireless Handheld Model No. R6120CN

SAM I Flar
Probe: ETA0VE - Sk 1644, ComvFi5.10,5.10,3.10%; Crest factor: 1.0 Muscle 1900 MHz ¢ = 131 mho'm g, = 520 p = 100
et

Cube 53557 Peak: 651 mWog, SAR (gh 341 Wi SAR (10gh 158 en'Wg, (Woerst-case extmpalatios)
Fenetration depth: T8 (7.4, B.6) [mm]
Powendnfi- 042 B

Hand SAR, back sule wuchmg
DRt Dhoemnber 003, 2003

Amhient emperansre: 235 deg. cel.
Liguid semperasure: XX & deg. cel.

h.‘\.l{l . |mg)

LAZEH)

I5KEH]

1.HSEH)

L1 TEAH}

LR LR |

Copyright 2003, Research In Motion, Limited
This report shall NOT be reproduced except in full without the written consent of Research In Motion Limited



[ Document Page
| V5 9
P’?ﬂ APPENDIX A-E: SAR PLOTS, PROBE, DIPOLE 16(45)

=~
= =B W N | CALIBRATION DATA & SET-UP PHOTOS
Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN

1220z

BlackBerry Wireless Handheld Model No. R6120CN

SAM I Fla

Probe: ETA0VE - Sk 1644, ComvFi5.10,5.10,3.10%; Crest factor: 1.0 Muscle 1900 MHz ¢ = 131 mho'm g, = 520 p = 100
1

‘|I-'|||'\-|_' SxSaT Peak: 1R mWop, SAR (Tgh B0 mWig SAR (M0gh 3,17 e, (Woerst-case extrapolalce)

Penetraison depth: &7 {60, B.4) [mm]

Poverindinfi- =034 dB

Hand SAR, kel edge bom:hirgg Tl pheiniom
[rane; Dhocemnber 003, 2003

Ambhient emperansre: 238 deg. cel.
Liguid semperasure: XX 6 deg. cel.

| | SAR_ [mWig]

LTTEH]

2UEEAH]
. ZARIEAH]

1\ ] 1 2BE-H)

4. 191
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FCCID:
Jan. 06 - 07, 2003 L6ARG6120CN

APPENDIX D: PROBE & DIPOLES CALIBRATION DATA
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ates or 1 es est Repo 0
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FcCID:
Jan. 06 — 07, 2003 O AREL20CN

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzaerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

Calibration Certificate

Dosimetric E-Field Probe

Type:

Serial Number:

Place of Calibration:

Date of Calibration:

Calibration Interval:

Schmid & Partner Engineering AG hereby certifies, that this device has been calibrated on
the date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable to
international standards. In afl other cases the standards of the Laboratory for EMF and
Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzerland have been applied.

Calibrated by:

Approved by:

Copyright 2003, Research In Motion, Limited
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN

Schmid & Partner
Engineering AG

Zaughausstrasse 43. 8004 Zurich, Switzerland, Telephone +41 1 245 97 00, Fax +411 245 97 7%

Probe ET3DV6

SN:1644

Manufactured: November 7, 2001
Last calibration: November 26, 2001
Recalibrated: October 21, 2002

Calibrated for DASY Systems

(Note: non-compatible with DASYZ2 system!)

Page 10of 9
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
— FCC ID:
Jan. 06 - 07, 2003 L6ARG6120CN
ET3DV6 SN:1644 October 21, 2002

DASY - Parameters of Probe: ET3DV6 SN:1644

Sensitivity in Free Space Diode Compression
NormX 1.73 pVIVIm)? DCP X 95 mV
NormY 1.88 pVi(Vim)? DCPY 95 mv
NormZ 1.83 pV/(Vim)? DCP Z 95 mV

Sensitivity in Tissue Simulating Liquid

Head 900 MRz &= 41.5+5% o= (.97 + 5% mho/m
Head 835 MHz e=41.5£35% o = 0.90 5% mho/m
ConvF X 6.6 +9.5% (k=2) Boundary effect:
ConvF Y 6.6 +95.5% (k=2) Alpha 0.32
CorvF 2 6.6 +9.5% (k=2) Depth 291
Head 1800 MHz &= 40,0+ 5% o= 1,40 5% mho/m
Head 1900 MHz g = 40.0 £ 5% o = 1.40 1 5% mho/m
ConvF X 5.4 +95% (k=2) Boundary effect:
ConvF Y 5.4 19.5% (k=2) Alpha 0.49
ConvF Z 5.4 +95% (k=2) Depth 247
Boundary Effect
Head 900 MHz Typical SAR gradient: 5 % per mm
Probe Tip to Boundary 1 mm 2 mm
SAR [%] Without Correction Algorithm 10.4 6.1
SARy, [%]  With Correction Algorithm 0.5 06
Head 1800 MHz Typlcal SAR gradient: 10 % psr mm
Probe Tip to Boundary 1mm 2 mm
SAR,. [%] Without Correction Algorithm 12.2 8.0
SAR;, [%] With Correction Algorithm 0.1 0.1
Sensor Offset
Probe Tip to Sansor Center 2.7 mm
Optical Surface Detection 14102 mm
Page20of9
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FCCID:
Jan. 06 - 07, 2003 L6ARG6120CN

ET3DV6 SN:1644 October 21, 2002

Receiving Pattern (¢), 6 = 0°

f= 100 MHz, TEM cell ifi110

f=230 MHz, TEM cell ifi110

|+X ——Y —e—7Z —0—Tot

f= 300 MHz, TEM cell ifi110

|+X -y &z '-O--Tot]

|+X ——Y —e—2 —0—Tot

Page 3 of 9
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/
=Z=dVi CALIBRATION DATA & SET-UP PHOTOS
ates of Test est EpOﬂ 0
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
_ FcCID:
Jan. 06 — 07, 2003 O AREL20CN
ET3DV6 SN:1644 October 21, 2002
f= 1800 MHz, WG R22 f= 2500 MHz, WG R22

Isotropy Error (¢), 6 = 0°

1.00
0.80
0.60
0.40 —0—30 MHz
5 020 —&—100 MHz
2 00 === 300 MHz2
g 0.20 ——900 MHz
040 ~— 1800 MHz
0.60 —i— 2500 MHz
-0.80
-1.00
0 60 120 180 240 300 360

Page 4 of 8
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Page

23(45)

Dates of Test

Nov. 27 - Dec. 06, 2002
Jan. 06 — 07, 2003

Test Report No

RIM-0001-0301-04

FCC ID:

L6AR6120CN

ET3DV6 SN:1644 October 21, 2002

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

1.50

1.40

1.30

1.20

1.10

1.00 L — *

0.90

fraquancy response

0.50

0.70

0.80

0.50

0 500 1000 1500 2000 2500 3000
f [MHz]
——TEM ——R22

Page 5 of 9
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Dates of Test Test Report No
Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
—_ FCCID:
Jan. 06 - 07, 2003 L6ARG6120CN
ET3DV6 SN:1644 October 21, 2002

Dynamic Range f(SARp,in)

( Waveguide R22)

1.E+7 ===

M|
Bl |

5 i

1.E+6

il |

1.E+5

1.E+4

uV

1.E+3

1.E+2

1.E+1

1.E+0 - IE
0.0001 0.001 0.01 0.1 1. 10. 100.

mWem®

—8—not compensated —8—compensated

i
]

errrorfdB]
1

0.001 0.01 0.1 1 10 100

mwWiom®
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APPENDIX A-E: SAR PLOTS, PROBE, DIPOLE
CALIBRATION DATA & SET-UP PHOTOS

Page

25(45)

Dates of Test

Nov. 27 - Dec. 06, 2002
Jan. 06 — 07, 2003

Test Report No

RIM-0001-0301-04

FCC ID:

L6AR6120CN

ET3DV6 SN:1644

October 21, 2002

Conversion Factor Assessment

f= 900 MHz, WG R9 (head)

w
o

bd
o

[ind
wm

hy
o

SAR[mW/cm'} /W
—
n

-
[+]

e
2}

[}

] 20 49 &0
2[mm]
—8—Analytical —~&-—~Measuremels l

f= 1800 MHz, WG R22 (head)

30.0

SAR[mWiem® I W
>
i=]

0.0

0 20 40 60
z[mm]
‘ —&—Analytical ~u Maasuremets _‘

Head 900 MHz & =415 5% o = 0.97 £ 5% mho/m

Head 835 MHz &=41.545% ¢ = 0.90 £ 5% mho/m
ConvF X 6.6 +95% (k=2) Boundary effect:
ConvF Y 6.6 +9.5% (k=2) Alpha 0.32
ConvF Z 6.6 +9.5% (k=2) Depth 2.91

Head 1800 MHz &= 40.0 £ §% o = 1,40 £ §% mho/m

Head 1900 MH2z e, = 40.0 £ 5% o = 1.40 £ 5% mho/m
ConvF X 5.4 +95% (k=2) Boundary effect:
CorwF Y 5.4 +9.5% (k=2) Alpha 0.49
ConvF Z 5.4 +95% (k=2) Depth 2.47
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Conversion Factor Assessment

f= 900 MHz, WG RS (body) f= 1800 MHz, WG R22 (body)
3.0 25.0
A
25 20.0
2 20 : |3
15.0
% %
£ 15 £
= £ 100
& 1o ]
05 50
0.0 1 \ 0.0 +
0 20 40 60 o 20 40 &0
z[mm] [mm]
@ Anaitical —O—Measuremats ] | —&—Analytical —O0—Measuremets
Body 200 MHz 5= 55.0 £ 6% o = 1,05 % 5% mha/m
Body 835 MHz 5= 552+ 5% o = 0.97 £ 5% mho/m
ConvF X 6.4 +9.5% (k=2) Boundary effect:
ConvF Y 6.4 19.5% (k=2) Alpha 0.39
ConvF Z 6.4 +9.5% (k=2) Depth 2.56
Body 1800 MHz &= 53.31 6% o = 1.52 £ 5% mho/m
Body 1900 MHz g,= §3.3 £ 5% o= 1.52 £ 5% mho/m
ConvF X 5.1 +9.5% (k=2) Boundary effect:
ConvF Y 5.1 £9.5% (k=2) Alpha 0.61
ConvF Z 5.1 +9.5% (k=2) Depth 2.35
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Deviation from Isotropy in HSL
Error (0,4), f = 900 MHz

Error [dE]

|-1.00-0.80 @-0.80-060 W-0.50-040 W-040-020 W-0.20-0.00 .
B000-020 m0.20-040 ®@040-060 W@OG0-080 ®EO.B0-1.00
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Dates of Test Test Report No

Nov. 27 - Dec. 06, 2002 RIM-0001-0301-04
— FCC ID:

Jan. 06 - 07, 2003 L6ARG6120CN

Schmid & Partner
Engineering AG

Zasughauertrases 43, 8004 Turich, Switzarland. Phons +479 1 245 77 00, Fax +41 1 248 €7 7%

Calibration Certificate

%35 MHz Systemn Validation Tvpole

Type ’ . DwsV2
Serial Number: C 445 g
Place of Catibration: | Zarich -
Date of Calibration: Nmm;,,,. 12, m:l
Catibration Interval: :ﬂéﬁtﬁ,z R

Schmid & Panner Engineering AG hereby centifies, that this device has been calibrated on
the date indicated abowe. The calibration was performed in accordancs with specifications
and procedures of Schmid & Pariner Enginesring AG.

Wherever spplicable, the standards used in the calibration process are traceable to
international standards. In all other cases the standards of the Laboratory for EMFE and
Microweve Electronics at the Swiss Federal Institute of Technology (ETH} in Zurich,
Switzerland have been applied,

Calibrated by:

Approved by:
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 Schmid & Partner
Engineering AG

Zeughausstreass 43, ROO4 Zurich, Switeerinnd, Phons +41 1 245 o7 ao, Fen +41 1 245 97 79

DASY
Dipole Validation Kit
8 Type: D&35V2

Serial: 446

Manufactured:  October 24, 2001
Calibrated: = November 12, 2001
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1. Messurement Conditipns

- The measurements were performed in the flat section of the new generic twin phamom filled
with head simulating sotution of the follpwing electrical parameters at 835 MHz:

Relative Drclectncity 41.3 + 5%
Conductivity 4.9t mho'm 1 5%

The DASY3 System {Software version 3, 16) with & dosimetric E-field probe ETIDVO
{SH:1307, Conversion factor §27 at 900 MHz) was used for the messimements.

The dipole was mounted on the small tripod so thai the dipole feedpoint was positioned below
the cerer marking of the flat phantom section and the dipole was priented parallel to the body
axis (ihe long side of the phamtom). The standard measuring distance was 15mm from dipols
center to the soluhion surface. The includsd :}lstnnn: lder was used diuzing measurements for
accurate distance positioning.

The coprse prid with 2 prid spacing of 20mm was sligned with the dipole. The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were ¢cancelled by measuring the SAR
with nocmial and 90° turned probe orentations and sveraging.

The dipole input pawer (forward power) wes 250mW £+ 3 %, The nesults pre normalized 1o
TW inpanrt power.

2 ment
Staridard SAR-measarements were pecformsd with the phamtoin according o the measaremant
conditions described in section 1. The results have heen normelized to a dipole inpt power of
1W {forward power), The resalting averaged SAR-values are:

weraged over 1 em? {1 g) of tseus: 10.7 mW/g

averaged over 10 cm’ {10 g) of Hasue: 6.84 mWig

Note: If the liquid pammeters for velidation are slightly different fromn the ones used for initial
calibration, the SAR-valves will be different as well,
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3, Dipole imuedamce and Return Loss

— The impedance wes meazured ot the SMA-connector with a network analyzer and numencally
' transformed to the dipale feedpoint. The wansformation parameters from the SMA-cannector

1o the dipole fecdpoint are:
Electrical delay: 1401 m¢  (one direction}
Transmission factor: 0,993 {voltage transmission, one direction) -

The dipols wis posttionsd st the flat pheatom sections according to section 1 and the distance
holder was ie place during impedance measurcments.

Feedpeint impedance at $35 MHz: RefZ}= 4980
Im {Z}= 480
Return Loss at 835 MHz =264 dB
4 Fandling

Do not apply excessive force ta the dipoke arms, because they might bend. Bending of the
- dipole arms stiesses the soldened connections pear the feedpoint leading to o damege of the
dipale.

B Pake
The dipole is made of standard serungid coaxial ;able. The center conductor of the ferding

line is directly connected ta the second anm of the dipole. The antenna is therefore shoot-
circurted for D}C-signaly.

6. Power Test

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

—— 2.50E+0

SAR,, [mWig]

= 1.00 gicm?

=423 p

200 Dz =100

6.27,6.27,6.27) at 900 MHz, IEEE 1528 B35 MHz, o = 0.91 mho/m g,
ubas (2): Pask: 430 mWig +0.00 dB, SAR (1g): 268 mWig £ 0.01 dB, SAR [10g): 1.71 mWig £ 0.02 dB, (Worst-case extrapolation)
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. Schmid & Partner
Engineering AG

Zaughsusstrasse 43, 8004 Zurich, Switzerland, Phone +41 1 245 97 00, Fax +41 1 245 97 79

Calibration Certificate

190 MHz System Validation Dipole

Type:

Serial Number:

Place of Calibration:

Date of Calibration:

Calibration Interval:

Schmid & Pariner Engineering A hereby certifies, that this device has been calibrated on
the date indicated above. The calibration was performed in accordance with specifications
and procedures of Schmid & Partner Engineering AG.

Wherever applicable, the standards used in the calibration process are traceable to
international standards. In all other cases the standards of the Laboratory for EMF and
Microwave Electronics at the Swiss Federal Institute of Technology (ETH) in Zurich,
Switzeriand have been applied.

Calibrated by:

Approved by:
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. Schmid & Partner
Engineering AG

2aughausstrasss 43, 8004 Zurich, Switzerland, Phane +41 1 245 97 00, Fax +41 1 245 97 7%

e

DASY3

Dipole Validation Kit
- Type: D1900V2
Serial: 545

Manufactured: November 15, 2001
Calibrated: November 26, 2001
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1. Measurement Conditions .

The measurements were performed in the flat section of the new generic twin phantom filled
with brain simulating sugar sotution of the following electrical parameters at 1900 MHz:

Relative permitivity 40.0 + 5%
Conductivity L.45 mho/m £ 10%

The DASY3 System {Software version 3.1d) with a dosimetric E-field probe ET3DV6
(SN:1307, conversion factor 5.31 at 1300 MHz) was used for the measurements.

The dipole feedpoint was positioned below the center marking and oriented parallel to the
body axis (the long side of the phantom). The standard measuring distance was 10mm from
dipole center to the solution surface. The included distance holder was used during
measurernents for accurate distance positioning,

The coarse grid with a grid spacing of 20mm was aligned with the dipole. The 5x5x7 fine cube
was chosen for cube integration. Probe isotropy errors were cancelled by measuring the SAR
with normal and 90° turhed probe orientations and averaging.

The dipole input power (forward power) was 256mW =+ 3 %. The results are normalized to
I'W inpuf powet.

2. SAR Measurement

Standard SAR-measurements were performed with the head phantom, according to the
measurement conditions described in section 1. The results (see figure) have been normalized
10 a dipole input power of 1W {forward power). The resulting averaged SAR-values are:

averaged over 1 cm® (1 g) of tissue: 43.2 mWig

averaged over 10 ¢’ {10 g) of tissue: 22.0 mWig

Note: If the liquid pavameters for validation are slightty different from the ones used for initial
calibration, the SAR-values will be different as well. The estimated sensitivities of SAR-
values and penetration depths to the liquid parameters are listed in the DASY Application
Note 4: “SAR Sensitivities®.
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3. Dipole Impedance and Return Foss .

—~ The impedance was measured at the SMA.-connector with a network analyzer and numerically
transformed to the dipole feedpoint. The transformation parameters from the SMA-connector
to the dipele feedpoint are:

Electrical delay: ' L216ms  (one direction)

Transmission factor: 0.992 (voltage transmission, one direction)

The dipole was positioned at the flat phantom sections according to section I and the distance
holder was in place during impedance measurements.

Feedpoint impedance at 1900 MHsz; Re{Z} = S04
Im{z}=19a
Retumn Loss at 1900 MHz -3434B
4. Handling

o Do not apply excessive force to the dipole arms, because they might bend. Bending of the
dipole arms stresses the soldered connections near the feedpoint leading to a damage of the
dipole.

5 Design
The dipole is made of standard semirnigid 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.

6 Power Test

After long term use with 40W radiated power, only a slight warming of the dipole near the
feedpoint can be measured.
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=10.0

20.0, Dz
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2101
ubes (2): Peak: 20.8 mWig £ 0.07 dB, SAR (1g) 10.8 mWig + 0.05 dB, SAR (10g): 551 mWig + 0.03 dB, (Worst-case exirapolation)

Penetration depth: 7.8 (7.4, 8.9) [mm]

Proba; ET3DVE - SN1507; ConvF(5.31,5.31,5.31) at 1800 MHz; IEEE1528 1900 MHz ; =
Powardrift: -0.02 dB

Validation Dipole D1900V2 SN:545, d

requency: 1900 MHz; Antenna Input Power: 250 [mW]
BAM Phantom; Flat Section; Grid Spacing: Dx

Bchmid & Pariner Engineering AG, Zurich, Switzerland
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APPENDIX E: SAR SET UP PHOTOS
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Figure E1. Left ear configuration
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Figure E2. Right ear configuration
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Figure E3. Body worn configuration with holster and headset
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Figure E4. Hand SAR configuration, unit left edge and back touching flat phantom
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