Report No. 203064-03

PRODUCT SERVICE
MEASUREMENT AND TECHNICAL REPORT
CUBIC TRANSPORATION SYSTEMS
5650 Kearney Mesa Road
San Diego, CA 92111
DATE: 11 June 2002
ThisReport Concerns: | Origina Grant: X | Class |l Change:
Equipment Type | Tri-Reader Contactless Smart Card Reader, Moddl 9801 7012
Deferred grant requested per 47 CFR 0.457(d)(2)(ii)? Yes: No: X
Defer until:
Company Name agreesto notify the Commission by: | N/A
of theintended date of announcement of the product so that the grant can be issued on that date.
Transition Rules Request per 15.37? | Yes. | *No: X |
(*) FCC Part 2, Paragraphs 15.107(a); 15.209(a); 15.225(a), (c)
Report Prepared by: TUV PRODUCT SERVICE

10040 Mesa Rim Road

San Diego, CA 92121-2912

Phone: 858 546 3999

Fax: 858546 0364
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PRODUCT SERVICE
1 GENERAL INFORMATION
1.1 Product Description
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PRODLCT SERVICE

TUV

PRODUCT SERVIGE

Form

EMC Test Plan and Constructibnal Data Form

PLEASE COMPLETE THIS DOCUME NTIN | ULL, ENTERING NJA |E THE FIEL D 1S NOT APPLIGABLE,

Applicant -~ NOTE: This information will be Input into your test repart as shown balow,

Prass the Fi key at any tima to get HFI P for the current field selactad.

Campany. Cubic Transportation Systems, Inc. )
Address: 5650 Kearny Mesa Road

~ San Diego, CA 82111

Contact: - Chuck Burns i Position.  Manager of Compliance
Fhone: HOB 6274562 Fax: __BhB 614-4462
C-mail Address: chuck burmes 62 eubic.com

| General Equipmenl Déscriplioﬁ — NOTE: This mformation will e input inlo yau-..r tast repord as shown below. _I

EUT Description _RF Modem for Heading Contactless Smart Cards
LUT Name __Tu Reader (tm) )
Model Nuo.: 9801 r01? (Rev A3d) Serial No.: 2072 (AC powered EUT)

— 1056 DCpowered EUT) |
Praduct Options: None ) B
Canfigurations to be tested: a) Bafttery powered equipment

b) AC voltage powsted equipment

| Test Objeotive ' ]
L] EMC Direrdive 89I36/ALC (FME) Bd Fcce: Class [ A [J B Part 158

Std: L1 veor Cass [ ALIB
[] Machinery Directive 89332/ FC (EMC — |] BCIO. Cess [1 A B

Sig: Bl Canada: Class [ A ] 6

[7] Medical Device Direeave 03/42/0FC (FMC) [ Australa: Class [ | A [] B

» Std: 4 Other FCG 1AC (intertional radiator); Canada
H&55-210

[] Vehicie Directive 72/240/FF0 (M)
Sitei-

[ FLA Roviewers Guidance for Promarket
Notification Subrissions (EMCG)
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Form

EMC Test Plan and Constructional Data Form —

PRODLCT SERVICE

TOV

PRODUCT SERVIGE
[ TOV Product Service Certification Requested '
L] Attestation of Confarmily (AoC) [ International CMC Mark {IEM)
[7] Certificate of Gonformity (CoC) [ Caompliance Document
Protecton Class  {N/A for vehicles) [ Glass | L] Class it ] Class i

{(Press F1 when field is selected to show additional informiation on Protection Class.)

[

Testwillbe: [ Attended by ihe customer [ﬁ Unattended by the customer

f Failure - Complets this section if testing will not be attended by the custamer.

If a failure accurs, TUV Product Service should.
L1 Call cortact listed above, if not available then stop testing.  {After hrs phona):

L] Continue testing to camplete test series.
L] Continue testing to define corrective acton.
[ Stop testing

[ EUT Specifications and Requirements

1

Length:  AC: 17" Width. 13" Height. 3" Weight: 815 Ibs

_DG: 7w 6.3 134" 4.5 Ibs i

liﬁaﬁﬂe}:ﬁ_éaliremems

e —

Reguialions raquire testing fo be perormod at typical power rafings in the countries of imandad use. (ie.,
Furopaan power is typleally 230 VAU 50 iz or 400 VAC 50 Mz, single and thme phase, respectively)

Voltage: T15VAL (1t battery powored, make sure battery lifo 1s suBigient to complota tostng.)

[Canfig1)

12 vNDe

_(Contig 2)
# of Phases: Single
Gurrent Currant
(Amps/phase(max)).  AC 180 mA {(Amps/phasa(nominal)): AC: 130 mA HMS
M5 12VIXG:1 25 A

VDG 1B A

Other

mther Special Requirements

[ Tygical Installation andjor Operating Environment

(ie. Hospital, Small Business, IndustnalffFuclory, etr )
AC Powered Equipment Mass [ransit Stations (train/subway statians, bus depots,cte)

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 858 546 3999
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PRODUCT SERVICE
Form
le
EMC Test Plan and Constructional Data Form —_—
PRODUCGT SERVICE
DC Powarad Lquipmont. Cnboard public transportation vehicles (buses, trains, ote)
EUT Power Cable ) B i
[] Pemanent OB [X] Ramovable Length {in meters): € feet
[7] Shielded OR [ Unshislded
[] Not Applicable
Page 6
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PRODLCT SERVICE
Faorm
-IW
EMC Test Plan and Constructional Data Form —_— =
PRODUCT SEAVICE
EUT Interface Ports and Cables _ i ]
imterfaoe Shielding
25|, lu o g5|8 2
& - o | g o
.% a8|1° 1 7 Connoctor EE § E
Type lype Termination |Typs Port Tormination = [ o
EXAMPLE: Metaliizort 8 | Characteristic
Aszaz | mE | 2 (M 0 Rl ovor braid | Coaxial pin () Sub | fmpedance 6 |E I
As4oz/das | T o [B T 1] Twisted 45 Metallized 120 ohms 0.5 [
shioldad pair RJ45
- L L T e . T
R (RN SN m ]
[N 1 oo
I [ N L1t - [ O
— i FTTY R
mER ! - T N N (=
) oo T OO
- TTT11 | T T
R SR W ETTT] -1 oo
[T Lo ] [mn]
T (Ju T ] T
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PRODUCT SERVICE
Form
W
EMC Test Plan and Constructional Data Form —_—
PRODUCT SERVICE
[ EuT Software. - ]
Revisivn Leved  Tri-Fleader Firmware:
Flash kle. FLS7p04.bin
NAEP Safe Gaode version © 7 65;
DSP New Code version : 8.65;
PIC Sate Code vorsion ;. 7.44;
PIG New Code version = 8.44
Description: Tri-Boader Firmware:  Latest production firmwire
Application Goda: Damanstration saftware that polls for three card types: 15014443
[ype: A, 150314443 Type B, and Cubic GO CARD
EUT Operatiinﬁﬁl\iodes to be Tested - fisk the operating modes to be usad durlng test. It ié reswnmended e
equipment be fested whila aparating In 4 typleat oparation mode. FOC testing of parsenal enmputers and/or peripherals regquiros
Hhat a simpla program generate a complete line of upper case H's. Provido a genearal description of all softwara, firmware, and PLD
algorithms used in the equipmant  1ist all code modules a6 deséribed above, with the revislon lavel used during testing.
Consyit with your TUV Product Sarvics Representative if additional assisiange Is roquired.
1. Polling for cartds. Typical seenario
2.
3
EUT System Gumponents - | igt and- dessribe all (:clrr.lpnn.s-mls whlch ;re part uf the 13T, kor FCC 1e§ting & minimum
comlguration is seguired. (la. Mouse, Printer, Manitor, Fxdamal Nigk Drive, Motherbaarnd, ate )
Description | Moder # | serial# |FecD #

Page 8
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PRODUCT SERVICE
Form
W
EMC Test Plan and Constructional Data Form —
PRODUCT SERVICE
Support Equipmeﬁi — List and describa ;“,,s,u;bo,r,t brulpmeant which Is not baﬂ of the EUT. {i.e. penpherats, simulators, ehe)
Description Moddol # Serial # FCC I #
Shindengan Fower Supply  LY244R51) H700171 Linknown
Switching PS5  (AC FUT)
Corcorn Line Filter (A 7302 None None
EUT)
Cubic-Designed Single Cuhic PN 534- AL EUIL. 3630 None
Bourd Compuyter 09007 DG FUT: 3611
Color 3.8" 1LCD hy Planar Cubic PN 0001- 3100184 Nane
(DG EUY) Q100
Proxim Wircless LAN OEM 6330 03100011 Unknown
Module (2.4 Gi 1z Carrer
Frequency} (DG EUT)
| Oscillator Frequencies o l
Derived :
_Frequeney Frequency Component #fLocation Descripon of Uso
27.120 MHz 13.56 MH- Yi/ve _ Zx Carrer Frequeancy _
14.7456 N/A L2 Microaontroller clock
_MHz | o
20.000 N/A lia NSP Clock
G -
150 KHz | N/A U2g . LC - DC Gonverter
__bUOKHz ] NiA u19 . | UG-G Converter
Power Suppiy |
Menufocturer Modeid # Serial ¥ Type T .
[[] Switched-mode:  (Frequency)
(Y linear [ Other: .
[ 5witched moda.  (Freguenay) ~
[Ilingar L Other
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PRODUCT SERVICE
Form
TUV
EMC Test Plan and Constructional Data Form - vy
PRODUCT SERVICE
[Power Line Filters. . l
_Maaufacturer | __ Model # . Tncan o T ELT
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Form

EMC Test Plan and Constructianal Data Form

r(?riticl EMI Componen‘ts (C:ipacitors, ferrites, étc.)

TUV

FRODUCT SERVIGE

_ baseription 7 __Manutacturer,

Purt 4 or Valus Qty Companent #/ 1 acarion

SEE SEPARATE
SHEET ({tr critical
companents, xis)

rEMC Critical Detail -- Descrlhn othar FMCG Dasign dotalls usad to reduce high frequancy noise.

Ground plane designed carcfully to minimize size of currant loops

(PLEASE INSERT “ELECTHONIC SIGNATURE" BELOW IF POSSIBLE)

[ Authorization Signatures

Clah_ o P U -

(g,/riﬁ-u -

Customer authonzation to perform fests
according 1o this fes) plan

CHRRCES 8 FUsinss
Test Plan/CDF Prepared By (plewse pring

Reviewed by TUV Praduct Service Assouialn

Pawe

LAifor..
Date

" Data

PRODLCT SERVICE
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Description

Conducted Emission Suppression (Switchmode PS)
Conducted Emission Suppression (Switchmode PS)
Conducted Emission Suppression (Switchmode PS)
Conducted Emission Suppression (Switchmode PS)
Conducted Emission Suppression (Switchmode PS)

Antenna Tuning
Antenna Tuning
Antenna Tuning
Antenna Coll

RF-drive Signal

RF-drive Signal

RF Output Stage
RF Output Stage
RF Output Stage
RF Output Stage
RF Output Stage

Critical components

Manufacturer Part-#

Murata
Kemet
Kemet
Sumida
ACT

Murata
Murata
Murata
CTS

Murata
Coilcraft
Murata
Murata
Murata
ACT
Zetex

GRM39Y5V104M0O50AD
T495X106MO0O35AS
T495X226MO035AS
CDRH6D38-101NC

IC1008-R47J

GRM39C0G8R2C100AD
GRM39C0G2R0C100AD
GRM39C0G200J050AD

9801-1404

GRM39C0G270G100AD
1008CS-332XGBC
GRM39C0G271G050AD
GRM39X7R103K050AD
GRM39C0G680G050AD

IC1008-R47J
FZT491

PRODLCT SERVICE

Value

0.1uF, 50V
10uF, 35V
22uF, 35V
100uH

470nH 5%

8.2pF +/-0.25
2pF +/-0.25
20pF 5%
4:4:1 Turn

27pF 2%
3.3uH 2%
270pF 2%
0.01uF, 50V
68pF 2%
470nH 5%
NPN, SOT223

Qty Component-?

1C88
1Ca1
1C155, C156
1L50
1L58

1C117,C118,
1C119, C120
1Ci121

1L29

1C78

2114, L57
3C75, C76, Ci
1C79

2C82, C85
2L13,L16

2Q1,Q2
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PRODUCT SERVICE

1 GENERAL INFORMATION (continued)
1.2 Related Submittal/Grant
None
1.3 Tested System Details
The FCC IDs for all equipment, plus descriptions of all cables used in the tested system are:
None
1.4 Test Methodology
Purpose of Test: To demonstrate compliance with the ANSI C63.4 setup.

TEST FCC CFR 47 # PASS/FAIL
Conducted Emissions 15.107(a) Pass
Radiated Emissions 15.209(a) Pass
Frequency Stability 15.225(c) Pass
Output Power 15.225(a) Pass
Bandwidth Pass

Both Conducted and radiated testing were performed according to the procedures in FCC/ANSI C63.4 and CSA 108.8 -
M1983. Radiated testing was performed at an antenna-to-EUT distance of 3 meters (1 - 25 GHz).

1.5 Test Facility
The open area test site and conducted measurement data were tested by:

TUV PRODUCT SERVICE
10040 Mesa Rim Road
San Diego, CA 92121-2912
Phone: 858 546 3999
Fax: 858 546 0364

The Test Site Data and performance comply with ANSI 63.4 and are registered with the FCC, 7435 Oakland Mills Rd,
Columbia Maryland 21046. All Measurement Data is acquired according to the content of FCC Measurement Procedure and
ANSI C63.4, unless supplemented with additional requirements as noted in the test report.

Page 13
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Dieqo, CA 92121-2912 Phone 858 546 3999 FAX 858 546 0364



Report No. 203064-03

PRODUCT SERVICE
2. SYSTEM TEST CONFIGURATION
2.1 Justification
The EUT was initially tested for FCC emission in the following configuration:
See Block Diagram.
2.2 EUT Exercise Software
None
2.3 Special Accessories

None

2.4 Modification

None

2.5 Configuration of Tested System

See Block Diagram.

Page 14
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3 BANDWIDTH EQUIPMENT/DATA

Test Equipment Used:

Model Number Prop. # Description

Bandwidth
hp8568B 6523 Spectrum Analyzer
7405 6437 Antenna, Probe Kit

PRODLCT SERVICE
Manufacturer Serial No. Cal. Dates
Hewlett Packard 3503A00365 3/28/2003

EMC Test Systems 9812-4261 n.c.r.

Page 15
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The bandwidth limit is 12.5 kHz. The EUT meets this limit with a -26 dB measurernent of 4.1 KHz.
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Report No. 203064-03

PRODUCT SERVICE
4

POWER OUTPUT FUNDAMENTAL EQUIPMENT/DATA

Test Equipment Used:
Model Number

Prop. # Description

Manufacturer Serial No. Cal. Dates

Location: 30 Meter OATS -- Canyon 1
For 15.225(a)

Power Output Fundamental
hp8594E

6504 Spectrum Analyzer
HFW-2-22

Hewlett Packard 3303A00365 6/29/2002
6628 Antenna, Loop

Rohde & Schwarz 880.458/25
No emissions evident for 15.225(b).
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T

T

Tast Repart #:_SC 20 30 Lo f

Tast Method:

ECC |1S.,228 @)

ELIT Model #;

EUT Deecripon:___ Col TA LT LE=5%

\REATDE

P it

[ -

ELT POWER:
0 230 Vac/S0 Hz

B Cther:;

12

& 120 Vac/8d Hz
Ve

EMART cplt Readey

NOTES: ABW = r=T:] ; VBW = 1oL : Receive antenna = __ HEW =2 -7 1 ; Ampiifior Gain:___ M4
Ap oTHER EmusgioNs EVIERNT ten LS. 225/4)
= Measured Laval + Ant s - Amplifigr Gain

FREQUENCY MEASURED LEVEL AMTZEMNA CABLE AMF'IJFIEH] EMISEION LIMIT 1 ELT
MHz (BN CORRECTION LOSS LEVEL (dBuVirn} MARGIN

W H FACTOR idB) W F H {dB)

{dEem)

12,5 | 3% x 2o 0,3 34,0 EQ o & 9 |
| 1366 | 196Y 1o o 3 19,5 2o | -4o,i
(2.5L | 2182 7.0 0.3 4.6 £ -84
12.56 | zziX 20 &% 42,9 §e -37.5
)2, 5C | 232 Y o 03 5T | ko -249
(2,56 | 13§ H 20 6.3 3 §0 |-249

Tested by: A:: EMML

Reviewed by: T M L?.&’V’EV

Frinted

Printad

fgnaluua
.{.-u' m—

" Signature

PRODLCT SERVICE
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PRODUCT SERVICE
5 FREQUENCY STABILITY, FCC Part 15, Paragraph 15.225(c)
See following page(s).
Test Equipment Used:
Model Number Prop. # Description Manufacturer Serial No. Cal. Dates
For 15.225(c ) Frequency Stability due to Variations of Voltage at Room Temperature
hp8568B 6523 Spectrum Analyzer Hewlett Packard 3503A00365 3/28/2003
7405 6437 Antenna, Probe Kit EMC Test Systems 9812-4261
W2041M 6006 Autotransformer Variac Technipower n.c.r.
hp6255A 6487 Dual Voltage Power Suplly Hewlett Packard n.c.r.
DMM912 Multimeter Tektronix n.c.r.
For 15.225(c ) Frequency Stability due to Temperature Variations
hp8568B 6523 Spectrum Analyzer Hewlett Packard 3503A00365 3/28/2003
AT-205 / URM-6 201 Antenna, Loop Eaton 64090 12/2/2002
Page 19
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FREQUENCY STABILITY

TEST REPORT #_SC 203 oecf

SHEET ____{ or |

TesTARea _JRZE

DATE =% -0 7L EUT MODEL # TR READER,
SPEGIFICATION(S): EUT SERIAL #

HUMIDITY

Fee ¢5.225 %) GuTDESCRIPTION cowrgeri€ss smanv

2R READER

PRODLCT SERVICE

TEMPERATURE _2%.. °C
“5

AR PRESSURE _£€0.9 mpbar

TEST LEVEL Frequency | Delta COMPLIES
W DurATION Hz Y YES MO RCMARKS
wvewres | pA e N
24 Yde| 2 |15.5608P v BASEiNE  [2-24 Ude
T Ve | 2 LssStygh 0! < 35 %ot Nowm,wal
3oVde| 2 kisuisp o] ¥ 7 i\ %ol Nowcwwl |
uflac | 2 wseisp o) Base Ling,
Giyac| 2 lasettsp 0] XS7ot yewral
1233 Yoe | 2 fssehse o | v 15 % 26 Nomimwaf
NOTES:
. / L
TESTED BY: - fcput gl REVIEWED BY: _
4. tteicltary

Page 20
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PRODLCT SERVICE

FREQUENCY STABILITY

TEST REPORT # _SC A3 Oy

SHEET f_.....OF I

TUV

PRODUCT SERVICE

TEST AREA _|ome . Chandbes
DATE (o~ 10 - 32 EUTMODEL# __ Tr REAGER TEMPERATURE _2 1 o
SPECIFICATION{S): EUT SERIAL # HUMIDITY 4" %
fee 15.225(5) EUTDESCRIPTION _GOMACTLESS GmaART AIR PRESSURE _ 9. 5 mBar
coap RERDER
TEST LEVEL Frequency | Temp. COMPLIES
Frequency  JDURGTION % G YES MO REMARES

hH: MINUTES .
12,568 A | KeY, |F2 dl Taces Visne M&LLL
(3 Sa03Y|_(o® | Loomssrs® | ¢
13.560933] L@ | cooRl-d | Vv

.

NOTES:
TESTED BY: REVIEWEL BY: _ !

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 858 546 3999

™
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PRODLCT SERVICE
6 RADIATED EMISSION EQUIPMENT/DATA, FCC Part 15, Paragraphs 15.209; 15.225(a)

Vdc and Vac datais included.

Test Equipment Used:
Model Number Prop. # Description Manufacturer Serial No. Cal. Dates

Location: 10 Meter OATS -- Canyon 2

For 15.109(b)
LPB2520/A 739 Antenna, Biconical Antenna Research 1170 3/21/2003
ESVS30 427 EMC Receiver Rhode & Schwartz 830350/006 12/8/2002

Page 22
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PRODUCT SERVICE

REPORT No: SC203064 SPEC: FCC Part 15 para 15.109(b)

CUSTOMER: Cubic TEST DIST; 10 Meters

EUT: Trireader TEST SITE: 2

EUT MODE:  Normal BICONICAL: 739 pje ,“fi?m

DATE; 4-Jun-02 TESTED BY: A. Laudani M LOG PERIODIC: 739 et f e

NOTES: Quasi-Peak with 120 KHz measurament bandwidth. RCVR: 427 12/¢loT

12 Vde
With Eclipse Shielding PN BCF850394-B on both display and button cable on back of display board
. Tempetature: 22 Relative Humidity: 48

EUT MARGIN -3.9 dB at 160 MHz ver 1.8a

EREQUENCY VERTICAL |HORIZONTAL|CORRECTION| MAXIMUM | SPECIFIED | EUT EUT ANTENNA
(MHz) measurad measured FACTOR |CORRECTED LIMIT MARGIN|ROTATION| HEIGHT

(dBuy) (dBuV) {dB/m) {(dBuV/m) {dBuV/m} (dB) | (degrees) | (meters}

40.00 24 -1.2 19.4 21.8 39 -17.2 100 1
80.00 7.8 3.2 10.2 18.0 39 -21.0 220 1
80.00 11 7 11.2 22.2 43,5 -21.3 55 2
110.00 5 3.4 13.6 18,6 43.5 -24.9 20 1
120.00 9 2.5 14.3 23.3 43.5 -20,2 30 1
128.00 10.9 3 13.5 244 43.5 -12.1 230 1
130.00 8.5 13.3 218 435 -21.7 65 1
140.00 18.3 115 12.0 28.3 43.5 -15.2 115 1
143.18 16.2 11.8 28.0 43.5 -18.5 70 1
144.00 274 22 11.7 9.1 43.5 -4.4 185 1
148.00 17.7 7.9 11.4 28.1 43.5 -14.4 140 1
150.00 16.4 8 11.3 21.7 43,5 -15.8 280 1
152.00 18.3 8.3 11.3 29.6 43.8 -13.6 260 1
160.00 281 19.2 11.5 39.6 43.5 -3.9 240 1
170.00 12.6 1.2 12.2 24.7 43.5 -18.8 70 1
180.00 17.5 7.9 12.8 30.3 43.5 -13.2 60 i
200.00 9.4 4 13.2 22.6 43.5 -20.9 120 1
210.00 5.6 2 14.1 19.7 435 -23.9 85 1
230.00 6.5 1.5 15.8 221 46.5 -24.4 165 1
24410 13.8 5.5 16.4 30,2 46.5 -16.3 355 1
260.00 5.4 0.7 16.9 223 48.5 -24.2 50 2.5
264.00 37 0.3 16.9 20.6 485 -259 80 1
270.00 4.8 2.6 16.9 2.7 48.5 -24.8 40 1
280.00 7.2 7 16.9 24.1 46.5 -22.4 300 2.5
288.00 0.3 5 17.1 284 46.5 -20.1 180 1
330.00 2.7 32 18.5 N7 48.5 248 25 2
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REPORT No. SC203064 8PEC: FCC Part 15 para 15.109(b)
CUSTOMER: Ciubic TEST DIST: 10 Meters
EUT: Trireader TEST SITE: 2
2a Doe
EUT MODE: Normael BICONICAL: 739 i J’/Gj
DATE: 3-Jun02 TESTED BY: A Laudani wﬂ( LOG PERIODIC: 739 i fod
boi
NOTES: Quagi-Peak with 120 KHz measurement bandwidth. RCVR: 427  ChL DATE 12 f§/2000,
120 Vac
Terparature: 25 Relative Humidily: 42
EUT MARGIN -13.2 dB at 398.83 MHz ver 1.8a
FREQUENCY VERTICAL [HORIZONTAL|CORRECTION| MAXIMUM ] SPECIFIED| EUT EUT ANTENNA
(MHz) measured measured FACTOR [CORRECTED| LIMIT MARGIN| ROTATION| HEIGHT
(dBuv) {(dBuV) {dB/m) (dBuvim) | (dBuvim} | (dB) | (degrees) | (meters)
110.00 28 2.5 13.6 16.5 43.5 270 0 1
138.00 2 2.9 12,3 15.2 43,3 -28.3 70 4
140.00 3.5 2 12.0 155 43,5 -28.0 4] 1
180.00 2.3 1 128 15.1 43.5 -28.4 0 1
29912 3 0.2 17.3 20.3 46.5 -26.2 350 1
324.00 16 67 18.2 18.8 48.5 -26.7 az0 1
398.87 13 58 20.3 33.3 45,5 -“13.2 55 4
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Field Strength Calculation

If a preamplifier was used during the Radiated Emission Testing, it is required that the amplifier gain must be subtracted from
the Spectrum Analyzer (Meter) Reading. In addition, a correction factor for the antenna , cable used and a distance factor, if
any, must be applied to the Meter Reading before a true field strength reading can be obtained. In the automatic
measurement, these considerations are automatically presented as a part of the print out. In the case of manual
measurements and for greater efficiency and convenience, instead of using these correlation factors for each meter reading,
the specification limit was modified to reflect these correlation factors at each frequency value so that the meter readings
can be compared directly to the modified specification limit. This modified specification limit is referred to as the "Corrected
Meter Reading Limit" or simply the CMRL, which is the actual field strength present at the antenna. The quantity can be
derived in the following manner:

Corrected Meter Reading Limit (CMRL) = SAR + AF + CL - AG - DC
Where, SAR = Spectrum Analyzer Reading
AF = Antenna Factor
CL = Cable Loss
AG = Amplifier Gain (if any)
DC = Distance Correction (if any)
Assume the following situation: A meter reading of 29.4 dBuV was obtained from a Class A computing device measured at
83 MHz. Assume an antenna factor of 9.2 dB, a cable loss of 1.4 dB and amplifier gain of 20.0 dB at 83 MHz. The final field
strength would be determined as follows:
CMRL =29.4 dBuV + 9.2dB = 1.4dB - 20dB/M - 0.0 dB
CMRL = 20.0 dBuV/M
This result is well below the FCC and CSA Class A limit of 29.5 dbuV/m at 83 MHz.

For the manual mode of measurement, a table of corrected meter reading limit was used to permit immediate comparison of
the meter reading to determine if the measure emission amplitude exceeded the specification limit at that specific frequency.
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4 CONDUCTED EMISSION EQUIPMENT/DATA, FCC Part 15, Paragraph 15.107
Vac Conducted Data
See following page(s).
SR 3, Shielded Room, 12’ x 20’ x 8’, Metal Chamber
Test Equipment Used:

Model Number Prop. # Description Manufacturer Serial No. Cal. Due
ESHS 20 428 EMI Test Receiver Rohde & Schwarz 837055/001 12/18/02
CAT-20 610 20 dB Attenuator Mini-Circuits - NCR
9242-50-R-24-BNC 458 LISN Solar Electronics 941720 2/11/03
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TUOV PRODUCT SERVICE
Conducted Emissions
BOT: Trireadar
Manuf: Qubie
Op Cond: Normal &WV
QOperator: A. Laudani
Test Spec: FCC Class B
Comment : 115 VAC 60 Hz Line 1
SC=-203064
Pate; 03. Jun 02 08:10
Final Measurement Results:
Frequency QP Level QP Limit
MH=z dBuv dBuv
13.5600Q0 37.7 48.0 Tl
Fregquency AV Level AV Limit
MHz dBuv dBuv
0.51500 12.4
0.61500 12.4
0.72500 12.4
0.B7500 12.5
0.95000 12.4
1.04000 12.5
1.44500 12.4
1.50000 12.5
1.76500 12.5
2.34000 12.5
2.81000 12.6
3.13000 12.5
3.57500 12.4
4.40000 12.8
5.08500 12.6
5.94000 12.6
6.8600C0 12.7
B.14500 12.7
2.98500 12.7
12.05500 12.8
13.56000D 37.3
15.61000 12.9
20.72000 13.0
22.06000 13.3
27.,12000 17.0
* limit exceeded
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TOV PRODUCT SERVICE
Conducted Emissions
EUT: Trireader
Manuf: Quhic
Cp Cond: Normal
Operator: A. Laudani
Test Spec: PCC Class B
Comment: 115 VYAC 60 Hz Line 1
SC-20306&4
Date: 3. Jun 02 08:10
Scan Settings (2 Ranges)
f e Freaquenciegs ~=========-= [T ————— Receiver Settings —-—-——
Start Staop Step IF BW Dotector M-Time Atten Preamp
450k 1M S5k 10k PR+AV 50ms AUTO LN OFF
1M 30M 5k 10k PR+AV 2ms AUTQ LN OFF
Transducer No. Start Stop Name
5 g9k 30M 204BLISN
Final Measurement: x QP / + AV
Meas Time: ls
Subranges: 25
Acc Margin: 2048
dEuy
1
Ba
% Feculd
x
ki)
s AW AN Ao WACH ¥ S S
. i AT
j ; f'\,l\-'-\t-\
e PRV, o = w
B A O a2l S Lt e e A
18 e
. 36
Bﬁl.45 1 10 Iz
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TUOV FPRODUCT SERVIOCE
Conducted Emissions
EOT: Trireader
Manuzf : Qubic
Op Cond: Normal
Cperator: A. Landani
Test Spec: FCC Class B
Commeant: 115 VAC 60 Hz Line 2z
S{-203064
Date: 03. Jun 02 08:2%
Final Measurement Raesults:
Frequency QF Leveal QP Limit
MHz dBuVv dBuv
4
13.56000 37.5 8.0 W’
Freguency AV Level AV Limit
MH=z dBuv dBuVv
0.48000 12.4
0.58500 12.5
0.64000 12.4
0, 80500 12.5
0.88500 12.4
1.10500 12.5
1.28500 12.5
1.72500 12.5
1.74500 12.5%
2.19500 12.5
2.48500 12.4
2.98000 12.5
3.41500 12.5
4.04500 12.5
4.93500 12.7
5.71000 13.1
7.1100D 12.6
8.75500 12.9
10.33500 12.7
12.34000 12.8
13.56000 37.0
15.79500 12.9
19.56500 12.9
22.93000 13.3
27.12000 7.1
* limit exceedad
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TOV PRODUCT SERVICE
Conducted Emissions
EUT: Trireader
Manuf : Qubic
Op Cond: Normal &F?/
Cperator: A. Laudani
Test Spec: FCC Class B
Comment : 115 VAC 60 Hz Line 2
SC-203064
Date: 03. Jun 02 08:21
Scan Settings (2 Ranges)
P ————— Frequencies -——~————wee-o e Receiver Settings —-——=wea-.
Start Stop Step TF BW Detector M-Time Atten Preamp Op
450k 1M Sk 10k PE+AV 50ms AUTC LN OFF 6f
1M i), | 5k 10k PE+AV Z2ms AUTO LN OFF 6(
Transducer No. Start Stop Name
5 9k 30M 20dBLISN
Final Measurement: x QP / + AV
Meas Time: ls
Subranges: 25
Acc Margin: 204B
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5 MODULAR APPROVAL INFORMATION

We hereby request modular approval under Part 15 of the FCC Rules for our Tri-Reader(tm) contactless smart card read/write
device. The conditions set forth in Public Notice DA 00-1407 are addressed below:

1. "The modular device must have its own RF shielding." The device did not require any external shielding in order to
comply with the radiated and conducted emissions requirements.

2. "The modular transmitter must have buffered modulation/data inputs..." All data inputs are sent to a microprocessor.
The microprocessor formats the data and packetizes it before it is sent to the transmitter circuitry, under strict
timing control.

3. The modular transmitter must have its own power supply regulation..." The transmitter has dc voltage regulators on-
board.

4. The modular transmitter must comply with the antenna requirements of Section 15.203 and 15.204(c)..." The
antenna is permanently attached at the factory. There are no antenna options in this design.

5. "The modular transmitter must be tested in stand-alone configuration..." The transmitter was tested in a "worst-
case" configuration, within a plastic, non-shielding enclosure. Conducted emissions were tested successfully on the
ac-powered variant. No ferrites were needed to comply with emission limits. All power and data cables used in
testing were at least | meter in length. Support equipment was unmodified.

6. "The modular transmitter must be labeled with its own FCC ID number..." The device carries FCC markings on the
PCB assembly and on the antenna support ring. These markings are visible from the back of the transmitter even
after installation.

7. "The modular transmitter must comply with any specific rule or operating requirements applicable..." There are no
specific rules or operating requirements for this type of device, operating under 15.225.

8. "The modular transmitter must comply with any applicable RF exposure requirements..." This device is categorically
excluded from routine environmental evaluation for RF exposure by FCC Rules.

Page 32
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Dieqo, CA 92121-2912 Phone 858 546 3999 FAX 858 546 0364



Report No. 203064-03

PRODLCT SERVICE
ATTESTATION STATEMENT

GENERAL REMARKS:

SUMMARY:

All tests were performed per CFR 47, FCC Part 2, Paragraphs 15.107(a); 15.209(a); 15.225(a), (c).
B - Performed

The Equipment Under Test

M - Fulfills the requirements of CFR 47, FCC Part 2, Paragraphs 15.107(a); 15.209(a); 15.225(a), ().

- TUV PRODUCT SERVICE, INC. -

Responsible Engineer:

Alan Laudani Jim Owen
(EMC Engineer) Chief Engineer
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