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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ViVOtech, Inc.
451 EL CAMINO REAL
SANTA CLARA, CA 95050, U.S.A.

EUT DESCRIPTION: PCI-PED v2.1 & ISO/IEC14443 Contactless Reader
MODEL: ViVOpay 8800
SERIAL NUMBER: 9
DATE TESTED: SEPTEMBER 10 TO 11, 2009
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C Pass
FCC PART 15 SUBPART B Pass
INDUSTRY CANADA RSS-210 Issue 7, Annex 2 Pass
INDUSTRY CANADA RSS-GEN Issue 2 Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For CCS By: Tested By:

FRANK IBRAHIM TOM CHEN

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN lIssue 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be
viewed at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: Q55VIVOPAY8800 IC: 5141A-VP8800

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

VP8800 is a PCI-PED v2.1 & ISO/IEC14443 Contactless Reader. It operates at 13.56 MHz.
Clock frequencies are as follows:
RFID carrier frequency:13.56 MHz
FPGA LCD controller: 25 MHz
SD_RAM system clock: 90 MHz
5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum E field as follows:

Frequency Mode Fundamental E field @ 30m distance
(MHz) (dBuV/m)
13.56 Normal TX mode 28.91
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The 13.56MHz antenna is integrated inside the product, around the LCD area invisible to the
user

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was HG1-AR1.1.0.

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT was laid out and oriented as in normal operation.

5.6. MODIFICATIONS

The following modification was implemented for the EUT to pass radiated emissions:

Original Value New Value Updated
R24 0Q 470 Q Ferrite P/N : BLM21B471SB
R59 22Q 180 Q

For more details see below:
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\V/\V o 70"

October 5. 2000

Federal Communications Commission
Equipment Authorization branch
7435 Oakland Mills Road

Columbia, MD 21046

Re:  Attestation to the modification made to FCC 1D : Q55VIVOPAYSS(H)

Gentlemen:

The following modiflications were implemented in order to pass radiated emissions
during the digital device tests:

Criginal Value New Value Updated

R24 00 470 Q Ferrite P/N : BLM21B471SB
R59 220 180 Q

Sincerely.

- ’/
s A e
e _.;;‘-'

o

Tony Phan
Director, Certification and Test Engineering
ViV Otech. Inc.

451 EL CAMINO REAL, SUITE 200, SANTA CLARA, CA 95050
PH: (408) 248-7001 FAX: (408) 248-7002
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REPORT NO: 09U12613-1B
FCC ID: Q55VIVOPAY8800

DATE: OCTOBER 28, 2009

IC: 5141A-VP8800

5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Laptop Dell Latitude D610 |CN-0U8082-48643-5CE-5546 [DoC
AC/DC GLOBAL POWER |3A-161WP09 |GPWAC-15-09-2-VT N/A
AC/DC Dell HAB5NS1-0 CN-OHNG662-47890-791-C03L |DoC
1/0 CABLES
1/0 CABLE LIST
Cable ([Port # of Connector Cable Cable |Remarks
No. Identical |[Type Type Length
Ports

1 DC 1 DC Un-Shielded 1.0m Ferrite at one End
TEST SETUP

The EUT is stand-alone unit. Its Ethernet port terminated to the laptop. Test software exercised

the radio card.
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SETUP DIAGRAM FOR TESTS

LAPTOP

T15VAC / 60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

TEST EQUIPMENT LIST
Description Manufacturer |Model Asset |CalDate |Cal Due
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 (12/16/08  |12/16/09
Antenna, Bilog, 2 GHz Sunol Sciences |JB1 C01016 |01/14/09  |01/14/10
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A CO1176 [08/24/09  |08/24/10
LISN, 30 MHz FCC LISN-50/250-25-2 |[N02625 |10/29/08  [10/29/09
EMI Test Receiver, 30 MHz R&S ESHS 20 NO02396 |08/06/09  |05/06/11
Temperature / Humidity Chamber | Thermotron SE 600-10-10 C00930 |04/06/09  (04/06/10
Antenna, Loop, 30 MHz EMCO 6502 C00593  |09/16/08 09/16/10
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7. RADIATED EMISSION TEST RESULTS

71, LIMITS AND PROCEDURE

LIMIT

§15.225
IC RSS-210, Section 2.6 (Transmitter)
IC RSS-GEN, Section 6 (Receiver)

(a) The field strength of any emissions within the band 13.553—-13.567 MHz shall not exceed
15,848 microvolts/ meter at 30 meters.

(b) 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 at 30 meters.

(c) 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 at 30 meters.

(d) The field strength of any emissions appearing outside of the 13.110— 14.010 MHz and shall
not exceed the general radiated emission limits in § 15.209 as follows:

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table:

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)

0.009 — 0.490 2400/ F (kHz) 300
0.490 —1.705 24000/ F (kHz) 30
1.705-230.0 30 30
30— 88 100** 3
88 - 216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. §§ 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uV/m)
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In addition:

§15.209 (d) The emission limits shown the above table are based on measurements employing
a CISPR quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above
1000 MHz. Radiated emissions limits in these three bands are based on measurements
employing an average detector.

§15.209 (d) The provisions in §§ 15.225, measuring emissions at distances other than the
distances specified in the above table, determining the frequency range over which radiated
emissions are to be measured, and limiting peak emissions apply to all devices operated under
this part.

TEST PROCEDURE

ANSI| C63.4

The EUT is an intentional radiator that incorporates a digital device, the highest fundamental
frequency generated or used in the device is 90 MHz; therefore, the frequency range was
investigated from 30 MHz to 1000 MHz.
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RESULTS

7.1.1. FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 - 30 MHz)

FCC Part 15, Subpart B & C 5 Meter Distance Measurement At Open Field

Company: Vivotech
Project # 09U12613
Model #  VPSS00
Tester: Tom Chen
Date: 9/11/2009

Freguency|  PK Qr Distance FK Corrected Ay Corrected | QP Limit | A% Limit |PR Margin] A% Margin
(MHz) | (dBu?) | [dBufv) Correction (dB)Reading (dBuv/rm)[Reading (dBu/m)| (dBub¥m) | (dBuv/rn) (dB) (dB)

Loop Antenna Face Cn:
1356 | 48.61 10.56 -31. 28.05 AR 54.00 MAA -86.0 WA |Fundamental @5m Dist
1341 | 2410 10.54 -31 3.52 Wy 5048 IAA -47.0 KA 11341-13 863MHz Sprious @ Sm
13.553 | 43.08 10.56 -31. 22.53 A 5048 MAA -28.0 WA ]13.41-13.553MHz Sprious @ Sm
13.667 | 46.30 10.56 -31 26.74 Wy 5048 IAA -24.7 KA |13.867-13 710MHz Spurious @ 5m
1371 | 27.20 10.57 -31. 6.65 A 40.61 DA -334 MA |13.867-13.710MHz Spurious @ 5m
1311 [ 14.20 10.51 -31. -641 AR 40.51 MAA -46.49 MA - ]13.110-13.410MHz Spurious @ 5m
1341 | 2460 10.54 -31 4.02 Wy 4061 IAA -36.4 KA ]13.110-13 410MHz Spurious @ 5m
1371 | 27.20 10.57 -31. 6.65 A 40.61 DA -334 RAA ]13.710-14.010MHz Spurious @ 5m
1401 | 33.20 106 -31. 12,88 AR 29.54 MAA -16.4 MA - ]13.710-14.010MHz Spurious @ 5m
2712 | 156.10 9.046 -31 -6.97 Wy 28.54 IAA -36.4 KA 114.010-30MHz Spurious @ Sm

Loop Antenna Face Oiff:
13.86 | 4947 MNeA | 10.56 . Fundamental @ 5m Dist
1341 | 24490 MAA | 10.54 . 13.41-13 553MHz Sprious @ Sm
13.653 | 43.83 MA | 10.86 . 13.41-13.583MHz Sprious @ Sm
13.567 | 47.08 MAA | 1056 . 13.867-13.710MHz Spurious @& 5m
1371 | 2434 MA 1087 13.667-13.710MHz Spurious @ 5m
13.11 | 18.00 MiA | 10.81 . . 13.110-13.410MHz Spurious @ 5m
1341 | 24490 MAA | 10.54 . 13.110-13410MHz Spurious & 5m
1371 | 2434 MA 1087 13.710-14.010MHz Spurious @ 5m
14.01 | 1040 MiA | 108 . 13.710-14.010MHz Spurious @ 5m
2712 | 14.20 MAA | 8.046 -31. 14.010-30MHz Spurious @ Sm

* MNa more emissions were found up to 30MHz

Mote: The emission limits are based on measurements employing a CISPR guasi-peak detector except far the frequency bands 8-80 kHz, 110490 kHz
and above 10000Mhz. Radiated emission limits in these three bands are based on measurements emplaying an average detector.

P K. =Peak
Q.P. = Quasi Peak Reading

AF. = Antenna factar

Rev. 10.23.09
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7.1.2. TX/RX SPURIOUS EMISSION 30 TO 1000 MHz (DIGITAL)

HORIZONTAL PLOT

Measurement Configuration

Measurement Distance: 3 m Ant. Pol.: Horizontal CISPR22 ClassB at10 M

@
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{x]
o
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B 30,0
i
g
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0.0

-10.0

-20.0--1 . . . . . . . . . |
30.00 127.00 224.00 321.00 418.00 515.00 612.00 F09.00 806.00 903.00 1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.: 09U12613
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VERTICAL PLOT

Measurement Configuration

Measurement Distance: 3 m Ant. Pol.: Vertical CISPR22 ClassB at10 M
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-20.0--1 . . . . . . . . . |
30.00 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 903.00 1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.: 09U12613
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HORIZONTAL AND VERTICAL DATA

30-1000MHz Frequency Measurement
Compliance Certification Services, Fremont fm Chamber

Test Engr: Tom Chen

Date: 090409

Project #: 0912613

Company: Vivotech
Wireless Card Reader
VPRROO
FCC Class B
Normal
Meamrement Frequency Preamp Gain Margin ~ Margin ws. Limit
Distance to Antenna Distance Correct to 3 meters
Analyzer Reading Filter Insert Loss
Antenna Factor . Caleulated Field Strength
Cahle Lass Field Strength Limit

{D Corr; Filter | Corr.
dBu¥im

X . . X . X 3.1
257.649 X . ! . -18. X 7.2
360,014 X . . -18. X 33.8
t . 3LE
ki X . . . . X 34.E

-10. 324
9.2

7.0
7.2
0.7
350
300

i i T
HEETNRE PRREEAR

Rev. 1.27.00
MNote: No other emissions were detecied ahove the sysiem noise floor.
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7.1.3. TX/RX SPURIOUS EMISSION 30 TO 1000 MHz (RADIO)

HORIZONTAL AND VERTICAL DATA

30-1000MHz Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engr: MENGCISTU MEKURIA

Date: 08/04/02

Project #: 091112613

Company: YIVOTECH

EUT Dezcription:  WIRELESS CARD READFER

EUT M/N: YPgso0

Test Target: FCC CLASS B

Mode Oper: ACTIVE TX MODE
Meamrerment Frequency Preamp Gain Marzin  Mavgzin ws. Limit
Distance to Antenna Distance Correct to 3 meters
Analyzer Feading Filter Insert Loss
Antenna Factor Calmilated Field Strength
Cable Lioss Field Strength Limit

Read Corr.
dBuV dBuVim
3.3 A A . . 34.3
0.4 i A . i | 30.8
47.6 h . ; | | 3.4
47.4 . . . i | 32.2
L4 . . 5 | | 357
£3.1 i . A . . 38.1
54,7 A X . i | 34.8
F %] p . ; | | 36.8
££.9 A . . i | 42.4
46,6 . . 5 | | 307
49,6 i . A . . 34.6

aamammmmmin| 3
L-Ro-BL-EL-RL-RL-RL-RL-BL-BL-RL-]

Rev. 1.27.02
Note: No other emissions were detecied above the system noise floor.
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REPORT NO: 09U12613-1B DATE: OCTOBER 28, 2009
FCC ID: Q55VIVOPAY8800 IC: 5141A-VP8800

8. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

§15.207
IC RSS-GEN, Section 7.2.2

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies, within the band 150 kHz
to 30 MHz, shall not exceed the limits in the following table, as measured using a 50uH/50 ohms
line impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall
be based on the measurement of the radio frequency voltage between each power line and ground
at the power terminal. The lower limit applies at the band edges.

Frequency range Limits (dBuV)
(MHz) Quasi-peak Average
0.15 to 0.50 66 to 56 56 to 46
0.50to 5 56 46
5to0 30 60 50

Notes:

1. The lower limit shall apply at the transition frequencies

2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.50 MHz.

TEST PROCEDURE

ANSI| C63.4

RESULTS
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6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)
L

Frey. Reading Closs | Limit EN B in Remark

(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP{B)AVE)| L1/L2
015 da 20 -- 1712 Q.00 63 .84 3584 -1894 | -3RT2 Ll
0.44 3419 - 1745 Q.00 57 .06 A7 Oa SAART | -29.5T Ll
13.55 3020 - 3032 Q.00 a0.00 000 -20.71 -19.78 Ll
015 da 21 - 17 B& Q.00 6584 3584 -1943 | -3E.1E8 L2
0.43 3482 - 2394 Q.00 5733 A7 33 -22.51 -43.39 L2
13.55 3822 - 3093 Q.00 A0.00 5000 2178 | -1907 L2
& Worst Data
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LINE 1 RESULTS

BUMH_chE Compliance Certification Services

N T 47172 EBenicia sStreat
HELAT LR R T Fremont, Ca 54531
L LGEA,TUE i X
Tel: (510} 771-1000
Fax: (510} &sl-0838

Datag: 7 Filaf: 090U12813 LC.EMI Date: 09-11-200% Tims: 14:33:Z2C5
Laovd {dBu’
2 1] 2

'lr.n-'-n'-.ﬂJLﬂJw

(Line Comduaticog
Trace: S Raf Trace:

Condition: CISPR CLASS-B
Test Operator: @ Tom Chen
Project #: : 090128132
Jompany : : Wiveotech
EUT Dezcription:: Wireless Card Readsr
Mode - : MNormal
Targat: : FOZ Class B
Voltagea: : 11EVAC/a0HE
: Ll: Peak { Blua | , Average (Graen |
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LINE 2 RESULTS

COMPLIANCE

= EagIinEering Sorwan, ine
PR T TR T
L Ea, T

Compliance Certification sSarvices
47173 EBEenicia Strest

Freamont, CA 54538

Tel: (E10) 771-1000

Fax: (510} A&1l-0BS58

Datag: 14
Lad (dBu¥)

Fila#: 09012613 LCZ.EMI

0

Cate: 09-11-200% Tims: 14:41:10

CISPR CLASS-B

AYERAGE

Y
U}P rtv{

10

Tuoasez

{Linve Comvdwaolivo)
Trace: 12

Condition: CISPR CLASS-B
Test Cperator: : Tom Chean
Projact §#: : DIUl2613
Company . : Vivotech
EUT Degcription::
Mode:
Targeat:
Voltagea:

: Hormal

: FPOC Class B

: 11EVAC/60HZ

: Lz: Peak { Blus |

Eaef Trace:

Wirelegs Card Readsar

Average (Graen )
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9. FREQUENCY STABILITY

LIMIT

§15.225 (e) The frequency tolerance of the carrier signal shall be maintained within £0.01% of
the operating frequency, over a temperature variation of -20 degrees to +50 degrees C at
normal supply voltage, and for a variation in the primary supply voltage from 85% to 115% of
the rated supply voltage at a temperature of 20 degrees C. For battery operated equipment, the
equipment tests shall be performed using a new battery.

TEST PROCEDURE

ANS| C63.4:2003

Clause 13.1.5
RESULTS
Limit = 1.356 kHz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
(Vac) Temperature (°C) (MHz) | Delta(kHz) | Margin (kHz)
115.00 50 13.5601500 0.057 -1.299
115.00 40 13.5601190 0.026 -1.330
115.00 30 13.5601562 0.063 -1.293
115.00 20 13.5600930 0.000 -1.356
115.00 10 13.5601840 0.091 -1.265
115.00 0 13.5602546 0.162 -1.19%4
115.00 -10 13.5602894 0.196 -1.160
115.00 -20 13.5603078 0.215 -1.141
97.15 20 13.5614400 1.347 -0.009
132.25 20 13.5614200 1.327 -0.029
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10. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Frequency 99% Bandwidth
(MHz) kHz
13.56 1.4764
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99% BANDWIDTH

i Agilent 17:02:11 Oct7, 2008 R T [ Measure |
l

Ch Freq 13.86 MHz Trig  Free Meas Off

Oceupied Bandwidth I |

| Channel Power
Project: 0912613
Ref 128.9 dBpY #Atten 2 dB
#Samp ‘ Occupied BW
Log

10
dB/ oupled
Offst ACP
31.9
dB

i R j Multi Carrier

Center 13.560 00 MHz Span 50 kHz Pawer
#Res BW 680 Hz VBW 2 kHz Sweep 327.3 ms {601 pts)

. ; Power Stat
Occupied Bandwidth Occ BW % Pwr  99.00 % CCDF

1.4764 kHz xdB 2600 dB

Transmit Freq Error 91.806 Hz
 dB Bandwidth 1.971 kHz*

Wlore
10f2
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11. SETUP PHOTOS

RADIATED EMISSION BELOW 30 MHz

RADIATED EMISSIONS BELOW 30MHz (FRONT)
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| RADIATED EMISSIONS BELOW 30MHz (BACK) |
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RADIATED EMISSION ABOVE 30 MHz

RADIATED EMISSIONS ABOVE 30 MHz (FRONT
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| RADIATED EMISSIONS ABOVE 30 MHz (BACK) |
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AC MAINS LINE CONDUCTED EMISSION

LINE CONDUCTED EMISSION (FRONT
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| LINE CONDUCTED EMISSION (BACK |
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FREQUENCY TOLERANCE OVER EXTREME CONDITIONS

FREQUENCY TOLERANCE OVER EXTREME CONDITIONS

END OF REPORT
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