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ENGINEERING TEST REPORT NO., 22520

ADMINISTRATIVE DATA AND SUMMARY OF TESTS

DESCRIPTION OF TEET ITEM: Card Header Transmitter
MODEL NO: AYE-10 SERIAL NO: None Assigned
MANUFACTURER: Rosslare Enterprises Ltd.

APPLICABLE BPECIFICATIONS: FCC "Code of Federal Regulations"
Title 47, Part 15, Subpart C

QUANTITY OF ITEMS8 TESTED: One (1)
TEST PERFORMED BY: ELITE ELECTRONIC ENGINEERING INCORPORATED
Radio Interference Consultants
Downers Grove, Illineois 60515
DATE RECEIVED: March 8, 2000
DATE TESTED: March 8, 2000
PERSONNEL (OPERATORS, OBSERVERE, AND CO-ORDINATORSB):
CUBTOMER: No Rosslare Enterprises Ltd. personnel were present.
ELITE ELECTRONIC: Daniel E. Crowder
ELITE JOB NO.: 2B85B6
ABSTRACT: The model AYE-10 Card Reader Transmitter, does meet the
conducted and radiated emission regquirements of the FCC "Code of
Federal Regulations" Title 47, Part 15, Subpart Cc, Sections 15.207 &
15.209 for Intentional Radiators, when tested per ANST C63.4-1992.
The conducted emissions level closest to the limit (worst case)
occurred at 453kHz. The emissions level at this freguency was 12.7dB
within the limit. See data pages 18 and 19 for more detailed results.
The radiated emissions level closest to the limit (worst case)

occurred at 133.25kHz. The emissions level at this frequency was

96.2dB within the limit. See data page 21 for more details.

THIS8 REPORT SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE
WRITTEN AFFROVAL OF ELITE ELECTRONIC ENGINEERING INCORFPORATED.
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ENGINEERING TEST REPORT NO. 22520
MEASUREMENT OF RF INTERFERENCE FROM
A MODEL AYE-10 CARD READER TRANSMITTER
1.0 INTRODUCTION:

1.1 DESCRIPTION OF TEST ITEM: This document presents the results
of a series of radio interference measurements performed on a model
AYE-10 Card Reader Transmitter, (hereinafter referred to as the test
item). No serial number was assigned to the test item. The test item
was designed to transmit at approximately 125kHz using an internal
antenna. The tests were performed for Rosslare Enterprises Ltd. of
Hong Kong, China.

1.2 PURPOBE: The test series was performed to determine if the
test item meets the conducted and radiated RF emission reguirements
of the FCC "Code of Federal Regulations" Title 47, Part 15, Subpart
C, Sectione for Intentional Radiators. Testing was performed in
accordance with ANSI C63.4-1992.

1.3 DEVIATIONS, ADDITIONS AND EXCLUSIONS: There were no
deviations, additions to, or exclusions from the test specification
during this test series.

1.4 APPLICABLE DOCUMENTE: The following documents of the exact
issue designated form part of this document to the extent specified
herein:

- Pederal Communications Commission "Code of Federal

Requlations", Title 47, Part 15, Subpart C, dated
1 October 19358

- ANSI C63.4-1992, "American National Standard for Methods

of Measurement of Radio-Noise Emissions from Low-Voltage
Electrical and Electronic Equipment in the Range of 9 kHz
to 40 GHz"

1.5 SBUBCONTRACTOR IDENTIFICATION: This series of tests was

performed by Elite Electronic Engineering Incorporated of Downers
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ENGINEERING TEST REPORT NC. 22520
Grove, Illinois. The laboratory is accredited by the HNaticnal
Institute of Standards and Technology (NIST) under the National
Voluntary Laboratory Accreditation Program (NVLAP). NVLAP Lab Code:
100278-0.

1.6 LABORATORY CONDITIONS: The temperature at the time of the
test was 21°C and the relative humidity was 27%.

2.0 TEST ITEM SETUF AND OFPERATION:

A block diagram of the test item setup is included as Figure 3.

2.1 POWER INPUT: The test item obtained 13VDC power via a 4
wire, 1.0 foot long, unshielded power cord. The 13VDC was supplied
from a PS51 Power Supply. The power supply received 16.5VAC, 60Hz
power from the secondary of a Basler Electric, BE11625DCAA transformer
via a 2 wire, 3.0 foot long, unshielded power cable. The primary of
the transformer was connected to the 120VAC, 60Hz power.

The high and low leads were connected through a line impedance
stabilization network (LISN) which was located on the copper ground
plane. The network complies with the reguirements of Paragraph 4.1.2
of ANSI C63.4-1992.

2.2 GROUNDING: Since only two wires were used to provide the
input power, the teat item was ungrounded during the tests.

2.5 OPERATIONAL MODE: For all tests the test item was energized
and was placed on a 80cm high non-conductive stand.

For all tests, the test item was set to transmit continuously by
placing a magnetic card near the reader. Transmission was verified by
observation of an LED which changed colors momentarily whenever the
transmitter was enabled. The transmitting mechanism automatically
deactivated when the card was taken away from the reader. The tests

were performed with the test item transmitting at 125kHz.
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ENGINEERING TEST REFORT NO. 22520
3.0 TEST EQUIPMENT:

3.1 TEST EQUIPMENT LIST: A list of the test eguipment used can
be found on Table I. All equipment was calibrated per the instruction
manuals supplied by the manufacturer.

Conducted emission tests were performed with a spectrum analyzer
in conjunction with a quasi-peak adapter.

The fundamental, harmonics and spurious radiated emissions were
measured with a spectrum analyzer. These measurements were taken with
the resolution bandwidth of the measuring instrument adjusted to 100H=z
below 150kHz and 10kHz from 150kHz to 30MHz.

3.2 CALIBRATION TRACEABILITY¥: Test egquipment is maintained and
calibrated on a regular basis. All calibrations are traceable to the
National Institute of Standards and Technology (NIST).

3.3 MEASUREMENT UNCERTAINTY: All measurements are an estimate
of their true value. The measurement uncertainty characterizes, with
a specified confidence level, the spread of wvalues which may be
possible for a given measurement system.

The measurement uncertainty budgets were based on guidelines in
"ISO Guide to the Expression of Uncertainty in Measurements" and NAMAS
NIS81 "The Treatment of Uncertainty in EMC Measurements".

The measurement uncertainty for these tests is presented below:

Conducted Emission Measurements:

Combined Standard Uncertainty 1.07 -1.07
Expanded Uncertainty (95% confidence) 2.1 -2.1

Radiated Emission Measurements:

Combined Standard Uncertainty 2.26 -2.18
Expanded Uncertainty (95% confidence) 4.5 -4.4

0 _REQUIR 0 T8 :
4.1 POWERLINE CONDUCTED EMISSIONS:
4.1.1 REQUIREMENTS: All radic freguency voltages on the
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ENGINEERING TEST REPORT NO. 22520
power lines of an intentional radiator shall be below 250uV (gquasi-
peak) over the freguency range from 0.45MHz to 30MHz. It is also to
be noted that if emitted levels in the peak detector function do not
exceed the above limits, the test item does meet the intent of these
requirements.

4.1.2 PROCEDUREE: The interference on each power lead was
measured by connecting the measuring eguipment to the appropriate
meter terminal of the LISN. The meter terminal of the LISN not under
test was terminated with 50 cohms. Measurements were first made over
the entire fregquency range from 450kHz through 30MHz with a peak
detector and the results were automatically plotted. The data thus
obtained was then searched by the computer for the highest levels.
Quasi-peak measurements were automatically performed at the
frequencies selected from the highest peak measurements, and the
results printed.

4.1.3 EREBULTS8: The plots of the peak preliminary conducted
voltage levels on each power line are presented on data pages 16 and
17. The conducted limit for intentional radiators is shown as a
reference. The final guasi-peak results are presented on data pages
18 and 19.

The emissions level closest to the limit (worst case) occurred
at 453kHz. The emissions level at this frequency was 12.7dB within the
limit. Photographs of the test configuration which yielded the
highest, or worst case, conducted emission levels are shown on
Figure 1.

4.3 RADIATED MEASUREMENTS:

4.3.1 REQUIREMENTS: The test item must comply with the

requirements of FCC "Code of Federal Regulations Title 47", Part 15,
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ENGINEERING TEST REPORT NO. 22520
Subpart C, Section 15.209,.

Paragraph 15.209 has the following radiated emission limits:

Frequency Field Strength Measurement

MHz uV,/m Distance (m)
0.009-0.49 2400/F(kHz) 300
0.49-1.705 24000/ f (kHz) 30
1.705-30 30 30
i0-88 100 3
BE-216 150 3
216-960 200 3
Above 960 500 3

4.3.2.1 PRELIMINARY RADIATED MEASUREMENTS: All

preliminary tests were performed in a 32ft. x 20ft. = 18ft. hybrid
ferrite~tilefanechoic absorber lined test chamber. The walls and
ceiling of the shielded chamber are lined with ferrite tiles. Anechoic
absorber material is installed over the ferrite tile. The floor of the
chamber is used as the ground plane. The chamber complies with ANSI
C63.4 1992 for site attenuation.

The shielded enclosure prevents emissions from other sources,
such as radio and TV stations from interfering with the measurements.
All powerlines and signal lines entering the enclosure pass through
filters on the enclosure wall. The powerline filters prevent
extraneous signals from entering the enclosure on these leads.

The broadband measuring antenna was positioned at a 3 meter
distance from the test item. The entire frequency range from 10kHz to
3J0MHz was investigated wusing a peak detector and automatically
plotted. The fregquencies where significant emission levels were noted
were then remeasured.

4.3.2.2 FINAL RADIATED MEASUREMENTS: Final open field

measurements were manually performed at Elite’s open field test site
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ENGINEERING TEST REPORT NO. 22520
located in Downers Grove, Illinois. The open field test site is
located in a clear area and is equipped with a 1/4-inch wire mesh
ground plane. The facility complies with the test site eriteria in
ANSI C6£3.4-1992 and Bection 2.948 of the FCC Rules.

Measurements were performed at a test distance of 3 meters using
a peak detector.

Since the test distance was reduced from either 300 or 30 meters
to 31 meters, a correction factor was applied to the measurements.
Radiation at 125kHz was measured at several distances and the levels
plotted. A straight line was drawn through these points and the slope
(which is the propagation loss constant) was calculated. Measurements
and calculations are shown in Figure 2. The factors to correct levels
at 3 meters to levels at 200 or 30 meters are shown on the data page.

The final open field emission tests were performed over the
frequency range of 120kHz to 1500kHz. Between 120kHz and 1500kHz, a
loop antenna was used as the pick-up device.

All significant broadband and narrowband signals were measured
and recorded,

To ensure that maximum emission 1levels were measured, the
following steps were taken:

1) Measurements were made using a peak detector and a loop
antenna.

2) To ensure that maximum, or worst case, emission levels were
measured, the following steps were taken:

(a) The test item was rotated so that all of its sides
were exposed to the receiving antenna.

(b} Since the measuring antenna is linearly polarized,
both horizontal and vertical field components were
measured.

(c) The measuring antenna was raised and lowered from 1
to 3 meters for each antenna polarization to maximize
the readings.

Page_ 9 or 2/




ENGINEERING TEST REPORT NO. 22520
4.3.3 RESULTS: The preliminary plot, with the test item
transmitting at 125kHz, is presented on data page 20. The plot is
presented for a reference only, and are not used as official data.

The final open area radiated levels, with the test item
transmitting at 125kHz, is presented on data page 21. As can be seen
from the data, all emissions measured from the test item were within
the specification limits. The emissions level closet to the limit
(worst case) occurred at 133,25kHz. The emissions level at this
frequency was 96.2dB within the limit. See data page 21 for details.
Fhotographs of the test configuration which yielded the highest, or
worst case, radiated emission levels are shown on Figure 4.

0 Cco 3

It was found that the Rosslare Enterprises Ltd. model AYE-10 Card
Reader Transmitter, does meet the conducted and radiated emission
requirements of the FCC "Code of Federal Regulations™ Title 47, Part
15, Subpart C, Sections 15.207 & 15.209 for Intentional Radiators,
when tested per ANSI C63.4-1992.

6.0 3

Elite Electronic Engineering Incorporated certifies that the
information contained in this report was obtained under conditions
which meet or exceed those specified in the test specification.

The data presented in this test report pertains only to the test
item at the test date. Any electrical or mechanical modification made
to the test item subsequent to the specified test date will serve to
invalidate the data and void this certification.

7.0 ENDORSEMENT DISCLAIMER:
This report must not be used to claim product endorsement by

NVLAP or any agency of the US Government.
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TAHLE 1: TEST EQUIPHMENT LIST

ENGINEERING TEST REFORT NO.

22520

ELITE ELECTROMIC EMG. INC. Page: 1
E;-ln Eq;ﬁmt pescription Hm-:;;;;;;;““;mk No. Serisl Mo. Frequency Range Cal Date Cal Inv -E;-E;;:-
Equipment Type: ACCESSORIES, MISCELLANECUS
H2eo MTEI-H.IATM.FEHITEII DRIVER  HEWLETT PACKARD 117134 353902724 --- 01720799 NfA
Equipment Tyvpe: AMPLIFIERS
APED PRE-AMPLIFIER HEWLETT PACKARD BA40H J003AD0SE2 1-24.5GH2 0131 /00 12 01/31/09
Equipment Type: ANTENMWAS
;[;;PEE;‘;E;;;E LOOP ANTENHA EMCO &502 BR03- 2329 0. 07-30MHZ 11/20/99 12 11/2%500
Equipment Type: ATTENUATORS
‘-E'I;.:IIEIII;:-:'!‘;I-' LIMITER HEWLETT PACKARD 11947A I107A0N7ET .07 -200MKZ 03,/26/99 12 0326700
Equipment Type: CONTROLLERS
&EEHI;L-J;E;- HEWLETT PACKARD D4&ITVAHARA  USAS1AS4545 === SR
Equipmant Type: PROBES: CLAMP-ON & L1SNS
;L;;_;?I.I;-a; L5820 ELITE L6207 T0A @10 2,07 «&00MHZ Mf21/00 12 a2/
PLLA 5SOUH LISH 4820 ELITE G620/ TOA m 0. 071-400MHZ 0121400 12 a1
Equipment Type: PRINTERS AND PLOTTERS
n;;;u;"én;'; 5P HEWLETT PACKARE C31504 USHBOA10S52  -=- NSA
Equipment Type: RECEIVERS
I-!A;ZESF-*EE;;‘L;'I‘MLT!EI HEWLETT PACKARD B56&08 CELPADITITT  T0OHZ-2E2GHZ D2s29/o0 12 037010
RACA RF PRESELECTOR WEWLETT PACKARD HS56854 2UZEAN0FB0  20HT-26HZ 03,/01,/00 12 0370101
RAF1 GUASTPEAK ADAPTER HEWLETT PACKARD BS5450A 2DG3A00ZF1  0.0%-1000MAZ D2/29s00 12 o3s01rm
RAFS DOUASIPEAK ADAPTER HEWLETT PACKARD BSA504 IBOZAMTTS D.071-1000MHZ 01/19/00 12 M9

Cal. Interval: Listed in Months

1/0: Imitial Only

Nz Not Applicable

SESSETESFEREEET

Kote 1: For the purpose of this test, the equipment was calibroted over the specified freguency ramge, pulse rate, or
modulation prior to the test or monftored by a cellibrated instrument.
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FIGURE 1

TEST SETUP FOR CONDUCTED EMISSIONS MEASUREMENT
MAXIMIZED FOR MEASUREMENT OF WORST CASE EMISSIONS



’7(' e ETR 22520

li&?,?:ﬂ“” FIGURE 2

PROPAGATION LOSS MEASUREMENTS AND CALCULATIONS

MEASURED
LEVELS DESTAMCE
dBul METERS
8.4 3
47.6 3
6.7 7

PROPAGATION LOSS =20 * LOG {(Dm/B1)*N
WHERE : Dm = DISTANCE OF MEASUREMENT
s Dl =LIMIT DISTANCE
: N =SLOPE OF THE LINE

SOLVING FOR N;
N = (dBV2 — dBV 1A20*LOG(DZ/D1 )
N = (367 — SEAN20 * LOG(T3)
N=-329

PLACING THE SLOPE (N} INTO THE PROPAGATION LOSS EQUATION GIVES YOL:

PROPAGATION LOSS OF 13].6dB AT 300 METER TEST DISTANCE
PROPAGATION LOSS OF 65.8dB AT 30 METER TEST RISTANCE

BO |

METER S0 : o ‘
READING 40 :

(dBuV)

0

DISTANCE (METERS)

£

%

=Y
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FIGURE 3

p—=)
-

TEST SETUP FOR RADIATED EMISSIONS MEASUREMENTS
MAXIMIZED FOR MEASUREMENT OF WORST CASE EMISSIONS
HORIZONTAL POLARIZATION

TEST SETUP FOR RADIATED EMISSIONS MEASUREMENTS
MAXIMIZED FOR MEASUREMENT OF WORST CASE EMISSIONS
VERTICAL POLARIZATION
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ENGINEERING TEST REPORT NO.

ETR No.
ELITE ELECTRONIC ENGINEERING CO.

22520

MANUFACTURER : POWER PATHQE&E&M.E_{_ LNRRASES LID.
MODEL . AYE-10 CARD READER /
8/N :
SPECIFICATION : FCC DIGITAL EQUIPMENT, CLASS B
TEST . LINE CONDUCTED EMISSIONS
LINE TESTED : 120V &0Hz HIGH
MODE . Tx @ 125kHz
DATE : B Mar 2000
NOTES ;
RECEIVER . HP 8566 w/ HPBSE650A QP ADAPTOR
VALUES MEASURED WITH OF DETECTOR USING 9kHz PANDWIDTH
FREQUENCY METER RDG. LIMIT
MHz uV uV
453 8.5 BB 250
630 1.2 250
820 19.4 250
1.170 19.6 250
1.859 218 250
2.452 24.6 250
3.325 27.6 250
4.778 24,3 250
5.042 S g 250
5573 22.4 250
6.739 19.4 250
7.451 19.4 250
9.548 20.6 250
11.406 20.6 250
12,128 19.4 250
14,985 19.6 250
15.494 19.9 250
17.636 20.1 250
18.747 19.6 250
20.548 52.1 250
21.609 22K 250
23.203 20.1 250
34 .525 22.4 250
24.790 23.1 250
26.374 24.1 250
26.640 24 .6 250
25.848 19.86 250
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ETE No.

ELITE ELECTRENIC ENGINEERINGE CO.

MANUFACTURER : POWERPATH/Zpslibos 40iTapRises (i
MODEL : AYE-10 CARD READER
S/N |
SPECIPICATION : FCC DIGITAL EQUIFMENT, CLASS B
TEST : LINE CONDUCTED EMISSIONS
LINE TESTED : 120V 60Hz LOW
MODE : Tx ® 125kHz
DATE : 8 Mar 2000
NOTES :
RECEIVER : HP 8566 w/ HP85650A QP ADAPTOR
VALUES MEASURED WITH QP DETECTOR USING SkHz BANDWIDTH
FREQUENCY METER RDG. LIMIT
MH=z uv uv
.455 56.6 BB 250
637 24.3 250
. 984 19.6 250
1.589 20.9 250
2.142 19.4 250
2.606 24.3 250
3.341 19.4 250
4.505 22,4 250
5,033 22.8 250
6.503 19.4 250
B.531 19.6 250
5,008 19.6 250
10,864 20.6 250
13.008 19.6 250
14,583 15.6 250
16.294 20.6 250
17.886 19.5 250
19.323 19.6 250
20.800 20.6 250
21.326 20.4 250
21.856 20.1 250
23.184 20.1 250
24.558 19.4 250
26.628 21.9 250
26.894 21.89 250
28.744 22,1 250

Pg g"*g of

2|

E o
CHECKED BY: ,Pé%%zi;

HUM &

Mffn.mmmmﬁ



22520

ENGINEERING TEST REPORT NO.

BE = d01S

2 N

ZHW - AININDIYS

ai I

BIL1IYEN

* ALIMUTI04 ING  — =

{ S310N _
YM3IAMOMD) (0 BABZ “°W B 031531 3lvd |
R ZHMGZ | B *1 300K 3 i
N/S | i
. 8i-3 ‘BN T300W i |
SIS L 221V E 2AU7SSOZ/HIUANINOS - NIMMLIGANNGH i i i
Wi IY SNDISSIWI Oy WIT3¥d 2S1-204 - J3dS i [ !
SNOISSIWI ONUENDYYUN QILUI0uY - 1531 _ | ﬁ
N8 W3 AINA GE/C /68 BuWn

GIGES | |1 "@a0Jg sJaumo(

"0 ONIMIINIONT DINOYLD3T L1 1S

B8

86

aal

all

o |

= B |




ETR 22520

DATA SHEET

RADIATED ENMISSION MEASUREMENTS

SPECIFICATION - FOC-15C (15.209)
MANUFACTURER - RDSSLARE ENTERPRISES LTD.
MODEL NO, CAYE-10
SERIAL NO. CNONE ASSIGNED
MOTES I
TEST DATE (8 MARCH 2000
TEST DISTANCE : 3m

METER ANT DIST
FREQ ANT RDG FAC CORR TOTAL TOTAL  LIMIT
KHz POL (dBuY) (dB) (dB8)  dBuMim  uVim uNIm
13325 H 502 10.3 1318 711 0.0003 180
133.25 v 58 4 10.3 1316 620  0.0007 18.0
266.6 H 290 AMB 100 1316 826 00000 9.0
266.6 % 336 AMB 100 1318 -88.0 00000 9.0
389 8 H 270 AMB 100 1318 946  0.0000 5,0
399 8 W 349 AMB 100 1316 867  0.0000 8.0
533.1 H 236 AMB 101 65 8 32 1 0.0248 45.0
533.1 v 427 AMB 101 658 130 02239 450
666.3 H 229 AMB 103 65.8 326 00234 360
666 3 v 318 AMB 103 65.8 237  0.0653 360
7996 H 214 AMB 103 85,8 347 0.0197 300
7896 V] 348 AMB 103 86.8 207 0.0923 300
4328 H 248 AMB 104 658 -306 00295 25.7
93z2.8 v 307 AMB 104 B5.8 247 (00582 257
1066 1 H 160 AMB 105 65.8 383 00108 225
1066.1 v 217 AMB 105 658 336 00209 225
11993 H 252 AMB 105 65.8 301 0.0312 20.0
1199.3 W 321 AMB 105 65.8 232 0.0882 20.0
13326 H 187 AMB 105 65.8 366 00148 18.0
13326 v 279 AMB 105 65.8 274 00427 18.0
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