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SUMMARY

The US Federal Communications Commission has released the report and order “Guidelines for
Evauating the Environmental Effects of RF Radiation”, ET Docket No. 93-62 in August 1996 [1].

The order requires routine SAR evaluation prior to equipment authorization of portable transmitter
devices, including portable telephones. For consumer products, the applicable limit is 1.6 mW/g as
recommended by the ANSI/IEEE standard C95.1-1992 [6] for an uncontrolled environment (Paragraph
65). According to the Supplement C of OET Bulletin 65 “Eva uating Compliance with FCC Guide-lines
for Human Exposure to Radio frequency Electromagnetic Fields', released on Jun 29, 2001 by the FCC,
the device should be evaluated at maximum output power (radiated from the antenna) under “worst-case”
conditions for normal or intended use, incorporating normal antenna operating positions, device peak
performance frequencies and positions for maximum RF energy coupling.

This report describes the methodology and results of experiments performed on wireless data terminal.
The objective was to determine if there is RF radiation and if radiation is found, what is the extent of
radiation with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure
determined by the amount of RF energy absorbed by human body (or its parts) — to determine how the RF
energy couples to the body or head which is a primary health concern for body worn devices. The limit
below which the exposure to RF is considered safe by regulatory bodies in North Americais 1.6 mW/g
average over 1 gram of tissue mass.

The test configurations were laid out on a specialy designed test fixture to ensure the reproducibility of
measurements. Each configuration was scanned for SAR. Analysis of each scan was carried out to
characterize the above effects in the device.

There was no SAR of any concern measured on the device for any of the investigated configurations.
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2-TESTING EQUIPMENT

2.1 EquipmentsList & Calibration Info

Type/ Model Cdl. Date SIN:
DASY 3 Professional Dosimetric System N/A N/A
Robot RX60L N/A FOO/5H31A1/A/01
Robot Controller N/A F01/5J72A1/A/01
Dell Computer Optiplex GX110 N/A N/A
Pentium I11, WindowsNT N/A N/A
SPEAG EDC3 N/A N/A
SPEAG DAE3 2003-06 456
SPEAG EField Probe ES3DV2 2004-04-12 3019
SPEAG Generic Twin Phantom N/A N/A
SPEAG Light Alignment Sensor N/A 278
Aprel Validation Dipole D-1800-S-2 2003-03-06 BCL-049
Brain Equivalent Matter (800MHZz) Daily N/A
Brain Equivalent Matter (1900MHz) Daily N/A
Muscle Equivalent Matter (B00MHZz) Daily N/A
Muscle Equivalent Matter (1900MHZz) Daily N/A
Robot Table Each Use N/A
Phone Hol der Each Use N/A
Phantom Cover Each Use N/A
HP Spectrum Analyzer HP8566A N/A 2240A01930
Microwave Amp. 8349A N/A 2644A 02662
Power Meter HPA36A 2004-04-02 2709A 29209
Power Sensor HP8482A 2004-04-02 2349A08568
Network Analyzer HP-8752C 2004-07-30 820079
Dielectric Probe Kit HP85070A Each Use US99360201

2.2 Equipment Calibration Certificate

Please see the attached file.
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LAlDranon Laporatory or

Schmid & Partnar
Engineering AG

Zeughausstrasss 43, 8004 Zurich, Switzarland

Client

Cibsjeci[a)

Calibraian proceduiss)

Calibration dete:

Condiiion of the callbraled lem

1TOZS iMemaional standard.

Ajl calbrations hove been condudcled in the cl 1 Iy

Bay Area Comp:Lab (BAGL) )

Tivh o s o e s b b e
_- [ l.--'-_l |M—u—--l-1 ﬂ_-m_la.-nrr-—-d—g i 15

This calbraton stmemant documents raceability of MA&TE used in ths calibration procedures and conformity of ihe procedunss with the ISOIEC

Calbration Equipment usad (METE critical for calbraton)

touy faclity: envin

g e LT e B e A

s

& temparniurg 22 +- 2 degrees Calslus and humidity < T8%.,

A
v e

| Mods! Type D# Cal Date (Calbrated by, Certiicate Na.) Scheduled Calralion |

Power mebar EPM E44188 GE4 1293874 2-Apr-03 (METAS, No 252-0250) Aprd.

Perwar sensor E44128 MY41485277 2-Apr-03 (METAS, No 252-0250) Aprpd

Reference 20 dB Afteruator Sh: 5086 (200} 3-Apr-03 (METAS Mo, 251-0340 Apr-04

Fluke Process Calbrator Typa 702 SN 6205803 B-Sep-03 (Bintrel SCS5 Mo, E-030020) Sep-4

Power sansor HP 84814 MY4 1092180 18-Sep-02 (Aglent, Mo, 20020818) It hotse chack: Oot 03

RF ganerator HP 86840 LES3642U01700 4-Aug-09 (SPEAG, In houss chacl Aug-02) In hotse check: Sug-05

Mebwark Anslyzer HP 8753E US3T 30585 18-0c1-01 (Aghert, No. 24BR1033101) in house check: Cict 03
Marne Function Slgnature

Calibrated by

Approved by

This calibration cerificete is issued as an inlermediale soiution untl the accreditaion process (based on ISONEC 17025 international Standard) for
CalibraBon Laboralory af Schinld & Partner Engineering AG s completed.

Date issusd, Dclober B, 2003

BEO-KPO301061-A

Page 1 (1}
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sofirmad & Fariner Egnemnng Ad

5 Pp e d g

Zeughsusairasse 43, BO0S Tuwrich, Switzerland
Phona +41 1 248 9700, Fax «41 1 245 3773

Probe ES3DV2

SN: 3019

Manufactured: December 5, 2002
Last calibration: July 12, 2003
Calibrated for DASY Systems

{Moia: non-compatible with DASY2 sysbam|)

Page 1 of 10
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ES3DV2 5N: 3018 July 12, 2003

DASY - Parameters of Probe: ES3DV2 SN: 3019

Sensitivity in Free Space Diode Compression
MormxX 1.03 pVifvim)® DCF X 99
Mo 1.2 pVIVIm)? DCP Y 99
MNormZ 0.98 pVitVIim)? ocPZ 99

Sensitivity in Tissue Simulating Liquid

Head 800 MHz = 41541 5% a= (0L8T £ 5% mholm
Valld for f=800-1000 MHZ with Head Tissue Simulating Liguid sccording to EN §0381, P1528-200X
ComvF X 6.4 +0.5% (k=2) Boundary effect:
ComvF Y 6.4 &05% (k=2) Alpha 0.68
ComF 7 B.4 =05% (km2) Depth 141
Head 1800 MHz k.= 40.0 2 5% o = 1.40 £ 5% mhoim
Valid for (=1710-1910 MHz with Head Tissus Simulating Liguid according to EW 50361, P1528-200X
CorvF X 5.0 +95% (k=2) Boundary effect:
ConwF ¥ 5.0 185%0=2) Alpha 0.21
CorwF 2 5.0 =06% (ks2) Dreptin 2.78
Boundary Effect
Head 200 MHz Typical SAR gradient: § % per mm
Probe Tip to Boundary 1 mm 2 mm
SARG, [%] Without Comection Algorithen 4.3 18
SRR, [%] With Comaction Algorithm 0.0 01
Haad 1800 MHz Typical SAR gradient: 10 % par mm
Frobe Tip to Boundary 1 mm 2 mm
SAR,, [%] Without Comection Algarithm 74 50
SAR,, [%] With Correction Algorithrn 0.0 0.1
Sensor Offset
Prabe Tip o Sensor Canter 2.1 i
Page 2 of 10
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FCC ID: B320OMNI56XXG

ES3DWV2 SN: 3019

July 12, 2003

Receiving Pattern () , 6 = 0°

=
|

f=30 MHz, TEM cell fi110

f =100 MHz, TEM cell ifi110

| —a—% —a—Y —a—7 —n-—'rq:|_. B i |—|—x —a— —a—F —:-—T.;.1|

f= 300 MHz, TEM cell fi110

f = 600 MHz; TEM cell ifi110

T

N |
——X —e—Y -2 —O—Tat|
)
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ES30V2Z 5N: 3019 July 2003

f=1800 MHz, WG R22 f= 2600 Mz, WisRIz

) et sl T s T E —a—% -a—Y -7 —0-To|

=== 30 [MHEZ

=== 100 MHz
—i— 300 MHz
—o— 500 MHz
—— 1B00 MHz
—&— 2500 MHz

ﬁ;gﬂ_—
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FCC ID: B320OMNI56XXG

ES3DV2 SN: 3018 July 12, 2003
Frequency Response of E-Field
{ TEM-Call:ifi110, Wavegulds R22)
1.80 - T
ael [ i I ] e
| = = l T
.l O O O
E =i -
| § P . T
pis? | I g
0.80 | ; { { 1 | | |
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om | || S (1 ]
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0.50 1..."'r R N | | I SR |
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—a—TEM —e—R22 ]
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ES3DV2 SN: 3019

Dynamic Range f(SAR,..in)

[ Waveguide R22 )

July 12, 2003

1.0
N ':_E HHH
S— 4.-| 4 1t
I E‘ un | qu-*
% 1]
E A0
-
|
' L 11
12 04— 1 11 1
3,001 0.
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ES3DV2 SN: 3019 July 12, 2003

Conversion Factor Assessment

{ =900 MHz, WG R9 {haad) f= 1800 MHz, WG R22 (head)

SAR{mVWem']/ W
SAR[mMem™ (W

z[mm) z[mm]
—&— pAnalylical  —6—Meazuramels | | —a—Anabrfical —o—Nbsasuremets
00 MHz = 415+ 5% o= 097+ 5% mho/m
Valld for f=800-1000 MHz with Head Tisswe Skmulating Liquid according to EN 50381, P1528-100X
CorwF X 6.4 +9.5% (k=2] Boundary effect:
CamF Y 6.4 = 9.5% (k=2) Alpha 0.68
CorwF Z 6.4 239.5% (k=2) Depth 1.11
1800 MHz = 40.0 £ 5% o= 1,40 & 5% mha/m
Walbd for F=1740-1840 MHz with Haad Tiseus Simulating Liquid sccording to EM 50381, PHE28-200)
CorvF X 5.0 +9.5% (hs2) Boundary effect:
CormF Y 5.0 *9.5% (k=) Alpha 0.29
ComvF Z 5.0 +9.5% (km32) Dapih 2.78
Page T of 10
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ES3DWZ SN: 3019 July 12, 2003

Conversion Factor Assessment

f= 6200 MHz, WG R58 (head) { = 5200 MHz, WG RE8 (body)
TDOD | T 5
E00.0 | ! B30.0 4

500.0 5000 4

= =
= 400.0 I % a0o
% k=]
E 3000 1 | E 3007
E o
o @ HO0 0
1000
a0 :
o 10 20 30 At ¥ 10 Z0 an 30
2[mim) zimmi}
== Aralylicsl i BB L PR LS | | —8— Angsybical —o—Pipasuremels
Hmad 200 MHz ™ 36.0 £ 5% o= 466+ 5% mho/m
Valld for f=éfd0-5450 MHz with Head Tissue Simukating Liquid according to OET 86 Suppl.
CiorvF X 2.3 114.6% (k=2) Boundary effect
CorvF 2.3 +146% (k=2) Alpha 1.05
ConvF £ 2.3 +146% (k=2) Depth 1.50
Body 5200 MHz 5= 48,0 £ 5% o= 530 £ 5% mhoim
Walid for f=4840-5450 MHz with Body Tissws Simulating Liguid according to OET 65 Suppl. ©
CorwE X 1.4 & 14.6% (k=) Boundary effect:
ConvF % 1.4 & 14.8% (k=2) Alpha 1.01
ConvF £ 1.4 = 146% (k=2) Dapth 1.B6
Pags 8 of 10
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ES3IDV2 SN: 3019 July 12, 2003

Conversion Factor Assessment

f= 5800 MHz, WG R58 (head) f= 5800 MHz, WG R58 (body)
B0 - ] ; Ba0.0 -I 1 T
0 ,..I;_L_ i¥ ....5._ o . 700.0 T | 1 I. 1
T00.0 5 s | '-"'"| | I B00.0 | - i - i
i |
| |

z{mm] z[mm]
Head =1 MHz = 35.3 1 B% ﬂlifﬂt_hrﬂhﬁm
Valld for f=56510-6090 MHz with Head Tiasus Simulating Liquid according lo DET 86 Suppl. €
ComF X 1.8 & 14.6% (k=2) Boundary effect:
ConvF Y 1.8 2 146% (x=2) Alpha 0.80
CorvF Z 1.8 £148% (k=2) Depth 1.50
Body 5800 MHz ge= 48.2 £ 5% 7= 6.00 £ % mhoalm
Walld for f=5510-5090 MHz with Body Tissue Simulating Liguld stcording to OET 85 Suppl. ©
CorvF X 1.2 +£14.6% (k=2) Boundary effect:
ConvF Y 1.2 +14.6% (k=2) Alpha 1.18
ConwF Z 1.2 +14.6% (k=2) Drepth 1.66
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ES3DW2 SN: 3019 July 12, 2003

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

W-1.00-0580 B-CA0-060 WOS0-040 B-040-020 O-020-0.00

OOoOO-0ED E020-040 Ofdd060 DOG-0E0  B9.60-100

Page 10 of 10
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LBUgNaUEFImzNs &9, oA LR R VW HLCH TR
Phana +41 1 245 9700, Fax +41 1 245 9779
info@epean.com, hitpdiwsve. Spaag.cam

Probe ES3DVZ2

SN:3019

Additional Conversion Factors
Manufactured: December 5, 2002
Last calibration: July 12, 2003
Add. calibration: October 9, 2003

Calibrated for DASY Systems

{Mote: non-compatible with DASY2 system|)

Page 1of 6
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DASY - Parameters of Probe: ES3DV2 SN:3019

Sensitivity in Free Space Diode Compression
NormiX 1.06 pV/I(VIm)* DCP X 99
NormY 1.14 pVI(Vim)? DCP Y 99
NormZ 0.98 pvICVim)? DCP Z 99
Sensor Offset
Probe Tip to Sensor Center 241 i
Page 2 of 6
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Conversion Factor Assessment

FCC ID: B320OMNI56XXG

f= 835 MHz, WG R9 (head) | f=1800 MHz, WG R22 (head)
3.5 -
30
! 2.5
€ 20—
g 1.5
1.0
0.5
oo : y
o 20 40 &0
z[mm]
—a—Analytical —o0— Measuramets

Head B35 MHz = 41.51 5% a= 0,90 + 5% mho/m

Vaild for f=793-877 MHz with Head Tissue Simulating Liquid according to EN 50381, P1628-200%
ComF X 6.5 +9.5% (k=2) Boundary affact:
ConvF 6.5 +9.5% (k=2) Alpha 0.35
ConvF Z 6.5 +0.5% (k=2) Depth 1.46

Hoad 1800 MHz &= 40.0 % 5% o= 1.40 £ 6% mho/m

Valid for f=1805-1895 MHz with Head Tlssue Simulating Liguld according to EM 50361, P1628-200K
ConvF X 4.7 +95% (k=2) Boundary effect:
ConvF Y 4.7 +85% (k=2) Alpha 0.22
ConvF Z 4.T +95% (k=2) Depth 3.48

Paga 3ol 6
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Convers ion Factor Assessment

f= 835 MHz, WG R9 (body] f=1900 MHz, WG R22 (body)

an 0.0 5

2.9 -

2.0 1

SAR[mWIem™] I W
n
o

SAR[mWem'] | W
o

1.0 4 10.0
i
0.8 | 5.0
0.0 - | 0.0 4= | l
z[mm] z[mm]
—a— Anahytical —e—r-.-'l-_-,nsuremeta_ll | —— Analytical —o—Measuremsats |
Body BAS MHz = 55.2% 5% o= (.87t 5% mho/m
Valld for f=793-877 MHz with Body Tlasue Simulating Liguld according to OET 85 Suppl C
ComwF X 6.1 +9.5% (k=2) Boundary affect:
ComnwvF ¥ B.1 +0.5% (k=2) Alpha 0.24
ConvF 2 6.1 +89.5% (k=2) Dapth 2.00

Body 19800 MHz e= 5332 5% a = 1.52 £ 5% mho/m

Valid for f=1805-1985 MHz with Body Tissue Simulating Liquld according fo OET 85 Suppl. C
ConvF ¥ 4.6 +9.5% (k=2) Boundary effect:
ConvF Y 4.6 +0.5% (k=2) Alpha 0.24
ConvF £ 4.6 £ 905% (k=2) Dapth 2.64

Page 4 of 8
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Conversion Factor Assessment

f= 800 MHz, WG RS (body) f=1800 MHz, WG R22 (body)
250
LU
0.0 i - -
5 | : ‘
o~ &= 160 — -
5
=
% 100 -— —1—
=
L]
f
50 -
0.0 +—1—L
a
: [ —e—Analytical —o—Measuremsts I {*—i—#mlrhi —&—Measuremets
Body S00 MHz g™ 55,0 % 5% a = 1.05 % 5% mho/m
Valid lor (=855 -345 MHz with Body Tissue Simulating Liguld according to OET 68 Suppl. ©
ConvF X 6.1 +0.5% (k=2) Boundary effect:
ConvF ¥ 6.1 +9.5% (k=2) Alpha 0.27
ConwF Z 6.1 +9.5% (k=2) Depth 1.82
Body 1800 MHz e, = 53.3% 5% @ = 1,62 £ 5% mhoim
Valid for f=1710-1880 MHz with Body Tiasue Simulating Liguld according to OET 85 Suppl. C
ConvF ¥ 4.7 +0.5% (k=2) Boundary effect:
ComnvF Y 4.7 +9.5% (k=2) Alpha 0.23
ConvF 2 4.7 +0.5% (k=2) Dapth 2.99
Page 5 of 6
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VeriFone Inc. FCC ID: B320OMNI56XXG

Conversion Factor Assessment

f = 2450 MHz, WG R22 (head) f= 2450 MHz, WG R22 (body)
30.0 q Z26.0
250 200

% 200 =
a0 150
E
15.0 5
E
E. 10,0 4+—
10.0 +— =
5.0
m T
1] 20 40 B0
z[mm]

[_+mt-_.ruw —o— Izasuramets

Head 2450 MHz = 30.2% 5% o= 1,80 £ 5% mho/m

Valid for =2400-2500 MHz with Head Tissue Simulating Liguid acoording to EN 50381, P1628-200X
CorwF X 4.5 +9.5% (k=2) Boundary effect:
ComvF Y 4.6 +9.5% (k=2) Alpha 0.40
ConvF Z 4.5 +0.5% (k=2) Depth 1.62

Body 2450 MHz = ST £ 6% a= 1,85 £ 5% mho/m

Valld for (=2400-2500 MHz with Body Tissue Simulating Liguid sccording to OET 85 Suppl. C
ConvF X 4.2 +95%(k=2) Boundary effect;
ComvF ¥ 4.2 +9.5% (k=2) Alpha i0.32
CorwF Z 4.2 195% (k=2) Depth 1.88
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VeriFone Inc. FCC ID: B320OMNI56XXG

Zeughaussirasse 43, BO04 Zurich, Switzerland
Phone +41 1 245 9700, Fax 441 1 245 8779
info@@spaag.com, hilp swwW.speag.com

Additional Conversion Factors
for Dosimetric E-Field Probe

ype: 1*'.53]?-;’2 .
Serial Number 3019 e
Place of Assessment [ %urich o
Date of Assessment: “etobier 13',-_.;["}.’.’-
Probe Calibration Date: O t_oben:ﬂ‘,. Zﬂﬁﬂ i

Schmid & Partmer Engincering AG hereby certifies that conversion factor(s) of this
probe have been evaluated on the date indicated above. The assessment was performed
using the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since
the evaluation is coupled with measured conversion factors, it has to be recalculated
yearly, i.e., following the re-calibration schedule of the probe. The uncertainty of the
numerical assessment is based on the extrapolation from measured value at 900 MHz or
at 1800 MHz.

Assessed by:

ES3DV2-8N:3019 October 13, 2003
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VeriFone Inc.

FCC ID: B320OMNI56XXG

Zeughausstrasse 43, BO04 Zurich, Switzedand
Phone +4% 1 245 8700, Pax +41 1 245 8778

infol@spasg.com, hitpifweww.speag.com

Dosimetric E-Field Probe ES3DV2 SN:3019

Conversion factor (£ standard deviation)

150 MHz ConvF BT 28% g m523x5%
o= 176 = 5% mho'm
_'-_Iﬂ-“"J Li:-u:uul_'_'_l_ B 2
150 MHz ConvF BI:E% E=610%5%
o = L80 = 5% mho/m
|{body tissue) I
450 MHz ConvF 7.4+ 8% [ T e =dlsx5wm
o= 037 £ 5% mhoim
_|,_I:_-.-:!.J fissue) -
450 MHz ConvF 7T3£8% L=567x5% |
o= 0% = 5% mho'm
(ody tissuz) I
ES3IDV2-SMN:3019 Cetober 13, 2003
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VeriFone Inc. FCC ID: B320OMNI56XXG

Certificate of Calibration Verification

Description of EUT Tuned Dipole Antenna
EUT Model Number D-1800-5-1

EUT Serial Number BCL-049

Center Freguency 1800 MHz

Calibration Date: 12 April 2004

Testing conditions:

per P1528/D1.2:2003:

Ambient Temperature ( 18-25 *C) 23°C

Ambient Humidity 43%

Liquid Temperature at start of measurements:(£2°C) 21°C

Liquid temperature at end of measurements: 21°C

Diate and time at beginning of test: 2004-04-09-16:20 PST
Diate and time at beginning of test: 2004-04-09-19:40 PST

Equipment used for measurements

Metwork Analyzer HF B752C 1 Mov 2002
Impedance adapter AGILEMT 4395614 31 Cct 2003
Short Reference HP 04191-85300 31 Oct 2003
Open Reference HP 04191-85302 31 Oct 2003
Load Reference HP 04191-85301 31 Oct 2003
Signal Generator HF 336508 29 Feb 2004
Calibration Cable:  SMA Utiflex, 3.05 meter cable S5/N 959E1206 (Mumber &)
Phantom Model: SAM

Liguid: 1800 MHz, Head Liguid
Liquid Validation Date: 12 April 2004
Cluantity of Ligquid in Phantom: 19.8 Liters

Measurement Procedure

In accordance with IEEE P1528/D1.2:2003, 834, 8 2 3 through 8.2 4
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