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RF MEASUREMENT REPORT

CERIFICATION OF COMPLIANCE

FCC test report
URND Co., Ltd..

PRODUCT : RF CARD READER
MODEL/TYPE NO : ZiGis500

FCC ID : UQPZIGI500
TRADE NAME ¢ URND Co., Ltd.

URND Co., Ltd.

APPLICANT : 3F, 714, Gasan-Dong, Geumcheon-Gu, Seoul, Korea

Attn. : ANDY, HAN / Manager
Fcc ;. DXX Part 15 L P C i ti D i T itt
CLASSTIFICATION H - ar oW ower ommurnicaclon evice ransmi ar.

FCC RULE PART (S) FCC Part 15 Subpart C Section 15.225

FCC PROCEDURE : Certification

DATES OF TEST : October 25 to 26, 2006

DATES OF ISSUE : October 27, 2006

TEST REPORT No. : BWS-06-RF-0025

TEST LAB. : BWS TECH Inc. (Registration No. : 553281)

This Digital Transmission System has been tested in accordance with the measurement procedures
specified in ANSI C63.4-2000 at the BWS TECH/EMC Test Laboratory and has been shown to be complied
with the electromagnetic radiated emission limits specified in FCC Rule Partl5 Subpart C Section
15.247. N

I attest to the accuracy of data. All measurement herein was performed by me or were made under
my supervisionand are correct to the best of my knowledge andbelief. I assume full responsibility
for the completeness of these measurements and vouch for the gualifications of all persons
taking them. The results of testing in this report apply to the product/system, which was tested
only. Other similar equipment will not necessarily produce the same results due to production
tolerance and measurement uncertainties.
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FCC TEST REPORT

Scope - Measurement and determination of electromagnetic emission(EME) of radio
frequency devices including intentional radiators and/or unintentional radiators for
compliance with the technical rules and regulations of the U.S Federal Communications
Commission(FCC)

FCC test report
URND Co,, Ltd..

1. General Information
Applicant
Company Name URND Co., Ltd.

Company Address 3F, 714, Gasan-Dong, Geumcheon-Gu, Seoul, Korea

Phone/Fax Phone : 82.2.867.9180 Fax : 82.2.867.0940
Manufacturer
Company Name URND Co., Ltd.

Company Address 3F, 714, Gasan-Dong, Geumcheon-Gu, Seoul, Korea

Phone/Fax Phone : 82.2.867.9180 Fax - 82.2.867.0940
® EUT Type RF CARD READER
® Model Number ZiGi500
® FCC Identifier UQPZIGIS500
® S/N Prototype
® Freq. Range 13.56MHz
® Number of Channels : 1
® Modulation Method : ASK
® FCC Rule Part(s) Part 15 Subpart C Section 15.225
® Test Procedure ANSI C63.4-2000
® Dates of Tests October 25 to 26, 2006

® Place of Tests

® Test Report No.

BWS TECH Inc.

EMC Testing Lab (FCC Registration Number : 553281)
#611-1 Maesan-Ri, Mohyeon-Myeon, Cheoin-Gu,
Yongin-Si, Gyeonggi-Do 449-853, Korea

TEL: +82 31 333 5997 FAX: +82 31 333 0017

BWS-06-RF-0025
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2. Description of Test Facility

FCC test report
URND Co,, Ltd..

The measurement for radiated emission test were practiced at the open area test site
of BWS TECH Inc. Measurement for conducted emission test were practiced at the semi
EMC Anechoic Chamber test site of BWS TECH Inc. facility located at #611-1 Maesan-Ri,
Mohyeon-Myeon, Cheoin-Gu, Yongin-Si, Gyeonggi-Do 449-853, Korea. The site is
constructed in conformance with the requirements of the ANSI C63.4-2000 and CISPR
Publication 16. The BWS TECH measurement facility has been filed to the Commission
with the FCC for 3 and 10-meter site configurations. Detailed description of test
facility was found to be in compliance with the requirements of Section 2.948 FCC
Rules according to the ANSI C63.4-1992 and registered to the Federal Communications
Commission (Registration Number : 553281 ).

The measurement procedure described in American National Standard for Method of
Measurement of Radio-Noise Emission from Low-Voltage Electrical and Electronic
Equipment in the Range of 9kHz to 40GHz (ANSI C.63.4-2000) was used in determining
radiated emissions from the URND Co., Ltd. Model : ZiGi500.

Report No: BWS-06-RF-0025
BWS TECH Inc.

Page Number : Page 4 of 4
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3. Product Information

FCC test report
URND Co,, Ltd..

3.1 Equipment Description

The Equipment Under Test (EUT) is RF transmitter by the URND Co., Ltd. Model : ZiGi500.

(FCC 1D : UQPZIGI500).

Type : 13.56MHz Card Reader

Default : 14443A

Option : 14443A + B, 14443B

Communication : Wiegand 34bit, RSC 232, USB, PS/2

3.2 General Specification

Communication (Option)

Wiegand 34Bits (RS 232C)

Supplies Electriccurrent

Max 100mW (At 12V DC)

Data Signal Time

Wiegand =50ms / 5us

Used Card

13.56MHz +7KHz

Frequency

ISO/IEC 14443A(Mifare, Single)

Oscillation type

Proximity card data getting

Data getting

Crystal

Modulation type

Amplitude Shift Keying Modulation(ASK)

Operating Temperature

—-10°C ~ 50°C

Operating Humidity 0~90%

Dimension(W X HX L) 77mmx 118mmx 17mm
Antenna type / Length 0.35 kg

Weight On PCB Loop Antenna
Reading Range Within 100m

Air Interface 200 mW

EM Field Strength

500 uV/m (3 m)o|st

Operating Voltage Range

12V DC (£10%)

CPU

8Bit RISC Micro Processor

3.3 Variations covered by this report

Model Difference :
Technical Deviation :

NZA

3.4 Additional information related to Testing

M Note.

This report may be reproduced in full. Partial reproduction may only
be made with the written permission of the laboratory. The results in

this report is only applied to the sample(s) tested.

M Note.

Please refer to the duties and responsibilities of the Responsible Party

attached.
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4. Description of Tests

FCC test report
URND Co,, Ltd..

4.1 Conducted Emission Measurement

Conducted emissions measurements were made in accordance with section 11, ""Measurement
of Information Technology Equipment' of ANSI C63.4-2000. The measurementwere performed

over the frequency range of 0.15MHz to 30MHz using a 50 Q /50uH LISN as the input transducer
to a Spectrum Analyzer or a Field Intensity Meter. The measurements were made with
the detector set for ""Peak’™ amplitude within a bandwidth of 10KHz or for "quasi-peak™
within a bandwidth of 9KHz.

The line-conducted emission test is conducted inside a shielded anechoic chamber room
with Im x 1.5m x 0.8m wooden table, which is placed 40cm away from the vertical wall,
and 1.5m away from the sidewal l of the chamber room. Two LISNs are bonded to the shielded
room. The EUT is powered from the PMM LISN and the support equipment is powered from
the LISN. Power to the LISNs is filtered by anoise cut power line Filters. All electrical

cables are shielded by braided tinned steel tubing with inner ¢ 1.2cm. If the EUT
is a DC-powered device, power will be derived from the source power supply it normally
will be powered from and these supply lines will be connected to the LISN. All
interconnecting cables more than 1m were shortened by non-inductive bundling
(serpentine fashion) to a 1m length. Sufficient time for the EUT, support equipment,
and test equipment was allowed in order for them to warm up to their normal operating
condition. The RF output of the LISN was connected to the Spectrum Analyzer to determine
the frequency producing the max. Emission from the EUT. The frequency producing the
max. Level was reexamined using the detector function set to the CISPR Quasi-Peak
mode by manual, after scanned by automatic Peak mode from 0.45 to 30MHz. The bandwidth
of the SpectrumAnalyzer was set to 9kHz. The EUT, supportequipment, and interconnecting
cables were arranged and manipulated to maximize each emission. Each emission was
maximized by switching power lines, varying the mode of operation or resolution, clock
or data exchange speed, if applicable, whichever determined the worst-case emission.
Each emission reported was calibrated using self-calibrating mode.

Photographs of the worst-case emission can be seen in photographs of conducted emission
test setup.

Report No: BWS-06-RF-0025
BWS TECH Inc.
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4.2 Radiated Emission Measurement

FCC test report
URND Co,, Ltd..

Preliminary measurements were made at indoors 3-meter semi EMC Anechoic Chamber using
broadband antennas, broadband amplifier, and spectrum analyzer to determine the
emission frequencies producing the maximum EME.

Appropriate precautionwas taken to ensure thatall emissions from the EUT were maximized
and investigated. The system configurations, mode of operation, turntable azimuth
with respect to the antenna were noted for each frequency found. The spectrum was
scanned from 30 to 1000MHz using bi-log antenna and above 1000MHz, linearly polarized
double ridge horn antennas were used. Above 1GHz, linearly polarized double ridge
horn antennas were used. The measurements were performed with three frequencies, which
were selected as bottom, middle, and top frequency in the operating band. Emission
level from the EUT with various configurations was examined on the spectrum analyzer
connected with the RF amplifier and plotted graphically.

Final measurements were made outdoors open site at 3-meter test range using biconical
and log periodic, Horn antenna. The output from the antenna was connected, via a
preselector or a preamplifier, to the input of the EMI Measuring Receiver and Spectrum
analyzer (for above 25GHz). The detector function was set to the quasi-peak or peak
mode as appropriate. The measurement bandwidth on the Field strength receiver was
set to at least 120kHz (1MHz for measurement above 1GHz), with all post-detector
filtering no less than 10 times the measurement bandwidth. Sufficient time for the
EUT, support equipment, and test equipment was allowed in order for them to warm up
to their normal operating condition.

Each frequency found during preliminary measurement was examined and investigated
as the same set up and configuration which produced the maximum emission The EUT,
support equipment and interconnecting cables were configured to the set-up producing
the maximum emission for the frequency and were placed on top of a 0.8-meter high
non-metallic 1m x 1.5 meter table. The turntable containing the system was rotated
and the antenna height was varied 1 to 4 meters and stopped at the azimuth or height
producing the maximum emission.

Varying the mode of operating frequencies of the EUT maximized each emission. The
system was tested in all the three orthogonal planes and changing the polarity of
the antenna. The worst-case emissions are recorded in the data tables. 1T necessary,
the radiated emission measurement could be performed at a closer distance to ensure
higher accuracy and the results were extrapolated to the specified distance using
an inverse linear distance extrapolation factor (20dB/decade) as per section 15.31(f).

Report No: BWS-06-RF-0025
BWS TECH Inc.
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5. Test Condition

FCC test report
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5.1 Test Configuration

The device was configured for testing in atypical fashion (as a customer would normally
use it). During the tests, the EUT and the supported equipments were installed to
meet FCC requirement and operated in a manner, which tends to maximize its emission
level in a typical application.

Radiated Emission Test

Preliminary radiated emission tests were conducted using the procedure in ANSI
C63.4/2000 Clause 8.3.1.1 to determine the worst operating condition. Final radiated
emission tests were measured at 3-meter open field test site. To complete the test
configuration required by the FCC, the EUT was tested in all three orthogonal planes.

5.2 EUT operation
EUT was tested according to the operation modes provided by the specifications
given by the manufacturer, and reported the worst emissions.

Report No: BWS-06-RF-0025
BWS TECH Inc.
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6. TEST RESULTS

Summary of Test Results

The measurement resultswere obtained with the EUT tested in the conditions described
in this report. Detailed measurement data and plots showing the maximum emission
of the EUT are reported.

APPLIED STANDARD : 47 CFR Part 15, Subpart C
FCC Rule Description of Test Limit Result
15.207 Power Line Conducted Emission Various Pass
igiggéié% Radiated Emission Various Pass
15.225(a)~(c) Emission Mask Various Pass
15.225(e) Frequency Tolerance Legfofga” e

Note : Modification to EUT

Attached 2 turns of ferrite-ring-core(TDK, ZCAT3035-1330). Refer to below photo.

Report No: BWS-06-RF-0025
BWS TECH Inc.

Page Number : Page 9 of 9
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6.1 Power Line Conducted Emission

FCC test report
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Test Standard - FCC Partl5 Subpart C Section 15.207

The EUT was operated at transmitting condition
continuously during the test.

Temperature/Humidity 2 24.0 °C/ 50 %

Operating Condition -

The following table shows the highest levels of conducted emissions on both
phase of Hot and Neutral line.

Power Line Conducted Emission Test Data

Detector Mode ; CISPR Quasi Peak mode (6dB Bandwidth : 9kHz)

0.208 | 0.07 0.10
0.275 | 0.07 0.16
0.298 | 0.07 0.16
0.343 | 0.08 0.22
0.389 | 0.08 0.24
0.466 | 0.07 0.28
0.539 | 0.07 0.30
0.625 | 0.07 0.30
0.693 | 0.07 0.30
0.872 | 0.06 0.33
1.184 | 0.04 0.42
3.580 | 0.03 0.69
8.000 | 0.06 1.00
13.070 | 0.05 1.17
14.050 | 0.07 1.22
14.720 | 0.06 1.22

24.000| 0.08 1.50
28.000| 0.22 1.60

NOTES :

1. H : Hot Line , N :Neutral Line

2. Emission Level = Reading + Correction Factor

3. Measurements were performed at the AC Power Inlet of the host PC with the EUT plugged in the frequency
band of 150kHz ~ 30MHz.

4. Because signal at 13.56MHz is fundamental signal, that signal is excepted.

64.40 42.30 42.47 21.93 | 54.40 - = -
62.40 41.10 41.33 21.07 | 52.40 - = -
61.90 39.80 40.03 21.87 | 51.90 - - -
60.60 41.90 42.20 18.40 | 50.60 - = -
39.70 40.02 15.98 - s -
43.30 43.65 12.35 - s -
42.80 43.17 12.83 - o -
56.00 42.10 42.47 13.53 46.00 - o -
43.40 43.77 16.23 - o -
37.00 37.39 22.61 - o -
24.60 25.06 | 34.94 - = -

26.50 27.22 32.78 - = -
21.50 22.56 | 37.44 - o -
41.90 43.12 16.88 - = -
60.00 40.40 41.69 18.31 50.00 - - -
40.20 41.48 18.52 - = -
38.40 39.98 20.02 - = -

35.40 37.22 22.78 - o -

ZlZz|T|T|Z|ZlT|T|1Z|Z|lT|Z|(Z|T|T|xT|XT|=

Report No: BWS-06-RF-0025
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Plots of Power Line Conducted Emission
Mode Plot
PMM 9000 for Windows Mame: Urnd-h1  Date: 2006.10.12  Time: 12:24
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TEST MODE : NEUTRAL
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MODEL : ZiGi500
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6.2 Radiated Emission

Test Standard

Operating Condition

Temperature/Humidity

Measurement Distance : 3 meters

FCC test report

URND Co,, Ltd..

FCC Partl5 Subpart C Section 15. 209 & 225(d)

The EUT was operated at transmitting condition
continuously during the test.

24 °C/ 50 %

Radiated Emission Test Data

Reading Pola:zatio Ant.Factor | Cable Loss Limit ETi:/Sei?n Margin os

[dBuV] ey [dB] [dB] [dB 4V /m] (dB 4//m] [dB]
162.72 8.07 H 17.63 2.60 43.50 28.30 -15.20
244.08 22.21 H 12.26 2.83 46.00 37.30 -8.70
325.44 25.83 H 14.29 3.08 46.00 43.21 -2.79
339.00 22.70 H 14.59 3.11 46.00 40.40 -5.60
352.56 26.26 H 14.89 3.15 46.00 44.29 -1.71
NOTES :

1. All modes of operation were investigated and the worst-case emissions are reported.

2. AF = Antenna Factor
3. POL H = Horizontal

CL = Cable Loss

POL V = Vertical

F/S = Field Strength

Report No: BWS-06-RF-0025
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6.3 Emission Mask
Test Standard - FCC Partl5 Subpart C Section 15.225(a)~(c)
Operating Condition : The EpT‘was operaﬁed at transmitting condition
continuously during the test.
Temperature/Humidity I 24 °C/ 50 %
Measurement Distance : 3 meters
15:85:59 OCT 25. Z@HE
MKR 12.1428 MH=z
REF EE5.@ dEpW #5T B8 dB PGB 22.8 dEBE 18.238 dEpY MARKER
FEAE z z : : ; ; ; ; + CF
LOG
1@ ...................................................................................................
4B~ 7 MARKER
: iy
STOF
MEXT
FE#E
MEXT PE
RIGHT
Ma SE
SCOFC
CORR ER TRt
More
: : : : : : : : : -
STHRT 12.11688 MH=z STOF 1%.4188 MHz
#$RES EM 9.8 kH=z WEW 58 kH=z SHP 33.3 msec RL
15:24 55 OCT 25, 200G
MKR 12.55328 MH=z
REF 5.8 dEpV #4T 8 dE PG 2Z2.8 dE 21 .88 dEpY  MARKER
FE&EK z z : : - - - - + CF
LOG
ia ...................................................................................................
dB ./ : MARKER
: iy
STOP
A3.s538 MHz HE®T
FE#E
: : : : : : : : © ¥ mERT PK
RIGHT
M@ SE
sC FC HEXT PEK
CoRrRR LEFT
More
: : : : : : : : : A
STHRT 13.41688 MHz STOF 15.5538 MHz
#RES BEW 9.8 kH= VEW 28 kH=z SWUF 22.2 msec RL

Report No: BWS-06-RF-0025
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15:29:84 OCT 2E5.
REF &5.8 dBEpWY

FPEAK
LOG
1@
dB

Mf SEB
SC FC
CORR

START

#FES BN 9.8 kH=
15:34:2@ OCT Z2Z5.
REF E5.8 dBEpW

FEAK
LOG
1@
dB

MA SB
SC FC
CORR

START

2086
MER 13.56828 MH=z

#AT 8 dB PG 22.8 dB

38 .94 dEBEpW

STOP
13.567EE@ MHz

STOP 135.5E7E@8@ MH=z
SHP 22.2 msec

13.55388 MH=z
VEBW 28 kH=

2EEE
MER 13.5674 MH=z
22.47 deEpV

#AT B8 dB PG Z22.8 dEBE

STOPR

12.56F8 MH= STOP 12.71868 MH=

#FRES BN 9.8 kH=z VEW 28 kH=z SHP 22.2 msec
15:3F 35 0OCT 25, 2086
MERE 12.77B2 MH=z
#/AT B8 dB PG 22.8 dBE

REF EE.B dBEpWY

FEAK
LOG
ia
dB

Mi SB
SC FC
CORRE

START

#FRES EBW 9.8 kH=z

11.71 dBpWV

STOF

STOFP 14.81688 HMH=z
SHP 22.2 msec

12.7188 MH=z
VBW 28 kH=z

MARKER
+ CF

MARKER

NE®T FPK
LEFT

Mare
1 of 2

RT

MARKER
+ CF

MARKER

MERT FE
LEFT

Maore
1 of 2

FL

MARKER
+ CF

MARKER

MEXT FE
LEFT

Mare
1 aof 2

BT
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NOTES :

1. Within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of any emissions
shall not exceed 334 microvolts/meter (50.47 dBuV/m) at 30 meters.

2. Within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of any emissions shall
not exceed 106 microvolts/meter (40.51 dBuV/m) at 30 meters.

3. Extrapolated from the measured distance (3 m) to the specified distance (30 m) using the square
of an inverse linear distance extrapolation.

Report No: BWS-06-RF-0025 Page Number : Page 15 of 15
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6.4 Frequency tolerance

Test Standard

Operating Condition

FCC test report
URND Co,, Ltd..

FCC Partl5 Subpart C Section 15.225(e)

The EUT was operated at transmitting condition

continuously during the test.

Temperature/Humidity 23 °C/ 50 %
Vol Power ly| Temper r Fr n S
o(;a;ge (o] e(VdSCu)pp y| Te p(eoca)tu e e(qHuZe) cy Deviation PPM
100 12 20 13560000 0 0.00
100 12 =20 13560040 -40 —2.95
100 12 -10 13560110 —-110 —8.11
100 12 0 13560010 =10 -0.74
100 12 10 13560010 -10 -0.74
100 12 20 13559970 30 2.21
100 12 30 13559980 20 1.47
100 12 40 13559900 100 7.37
100 12 50 13560000 0 0.00
85 10.2 20 13560032 -32 —2.36
115 13.8 20 13560031 =31 -2.29
Note :
1. The worst-case temperature & voltage deviation was recorded.
2. Frequency drift of this unit dose not happen.
120.00
100.00 r
80.00 |
c  60.00 |
Q  40.00 ¢
< 2000 |
S 000 om———— — . .
o -20.00 r
& —40.00
O -60.00 -
-80.00
-100.00
-120.00 -

Voltage/Temperature
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7. TEST EQUIPMENTS LIST
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The listing below denotes the test equipments utilized for the test(s).
EQUIPMENT mopeL |MANUFACTUl oepiAL NUMBER Calibration Due
RE date
1 Amplifier 8447E HP 2945A02712 10/19/07
2 Receiver 8594E HP 3911A08040 11/15/06
3 Shield Room N/A SIEMC 0004 N/A
(7m x 4m x 3m)
4 Turn Table 0SC-30 N/A BWS-01 N/A
5 ANTENNA MAST JAC-3 DAIL EMC N/A N/A
6 Temperature & SJ1013-TH SEQUIN N/A 05/15/07
Humidity chanber
7 Bilog Antenna VULB9160 [SCHWARZBECK VULB9160-3122 12/16/06
8 Bilog Antenna VULB9161 |SCHWARZBECK VULB9161-4068 11/14/06
9 Power supply IPS-30B03DD | INTERACT 42052 03/10/07
10 Signal generator GT9000  |GIGATRONICS 9604010 02/22/07
11 Loop Antenna HFH2-Z2 ROHDE&SCHWARZ 881068/6 08/22/07
12 TEST RECEIVER ESH3 ROHDE&SCHWARZ 892580/014 12/16/06
13 SIGNAL Analyzer PMM9000 PMM 3100570602 09/22/07
14 LISN multiline L1-115 Com-Power 241017 11/11/06
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