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FCCI D : QYERDR41X

1. System test configuration

1.1. Justification

The system was configured for testing in a typical fashion (as a customer would
normal ly use it).

The RDR416 / RDR417 is an intentional radiator as it is used as a contactless
smartcard reader and is subject to the regulations of the Part 15, Subpart C.

1.2. HARDWARE | DENTI FI CATI ON:
* Equi prent Under Test (EUT): RDR417 sn: 05520005

e Configuration :
The RDR 417 is configured for the M FARE® cryptography, 1SO 14443 A or B and |SO
15693 standards using the RC632 chip. (Version without |1SO 15693 is called RDR 416,
usi ng RC531 chip).

e | nput/output on RDR 417:
- USB interface shielded cable, fixed on the equipnment: Im(with ferrite clanp on
EUT s si de)

e Frequencies :

FREQUENCY SOURCE USE
27,120MHz Gscil I ator Mai n cl ock frequency for RF
treat nents, FPGA cl ock
22,1184z M crocontrol | er M crocontroller internal frequency
13, 56M#z FPGA Carrier frequency and digital
filters
4, 52MHz SAM el ectri cal SAM cl ock source
i nterface, FPGA
3, 6864MVHz Resonat or M crocontrol | er
847, 500KHz Cont actl ess card sub- RC632 internal treatnents
carrier

105, 937KHz RF basic data rate RC632 internal treatnents

6MHz Resonat or USB chip main clock
(Max data rate: 12MBit/s)

e Equi prent information :
Radi at ed fundanental frequency of the RDR416/417 is 13.56ML
Power input voltage: 5V from USB port
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FCCI D : QYERDR41X

1.3. Auxiliaries

The FCC IDs for all equipnent, plus description of all cables used in the tested
system are:

Trade Mark — Mbdel Nunber FCC ID Descri ption Cabl e description

(Serial nunber)

ASK — RDR417 (1) QYERDR41X USB cont act | ess USB cabl e, shielded with

(Sn : 05520005) reader ferrite clip on reader
si de.

DELL Latitude D600 E2K24CLNS Per sonnel conputer Power cabl es unshi el ded.

TAG 9VH931J (Lapt op) USB shi el ded

ASK — C.Ticket or smartcard None Cont act | ess paper -

1 SO 14443-2-3 ticket and smartcard

(Mode A and node B)

I SO 15693

(1): Equi pnent under test

1. 4. Equi pnent nodifications
None.

1.5. EUT Exercise software

The EUT exerci se program used during radiated and conducted testing was exercised the
RDR 417 in a manner simlar to a typical use, excepted that the RF field is ON
permanently with smartcard readings.

Smartcards for node A, B and | SO15693 are tested.

PC Sof tware used: POOLI NG V4. 07b. EXE or ASK- MONI TOR EXE

1.6. Special accessories

The USB interface cable used for conpliance testing is shielded as normally supplied.
The equiprment is supplied with a ferrite clanp on the USB cable (Ferrite type WE
7427114)

Al these cables are normally reconmended to be used with the product.

1.7. 1/0O cables

Cabl es used for the test of the RDR 417:
- 1x USB cabl e, shielded: 1m
- 1x AC power cord (PC): 1.8m

2. Radi at ed em ssi on data

2.1. SET-UP
The EUT is placed on a non-conducting table of 80cm hei ght.
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Radi ated eni ssion test setup

Equi prent configuration and runni ng node:
A contactless smartcard or paper ticket (nbde A or node B or |S015693) is placed on
the top side of the reader.

The installation of EUT is identical for pre-characterization neasurement in a 3
neters full anechoic chanber and for nmeasures on a 3 neters Qpen site.

2.2. TEST EQUI PMENT
Test equi pnent up to 1GHz on 3/10 neters open site:

Equi prrent Conpany Model Seri al
Spectrum Anal yzer HP 8568B 2732A04155
Quasi - Peak adapt er HP 85650A 2811A01134
RF Pre-sel ector HP 85685A 2837A00784
Bi coni cal Ant enna EMCO 3104C 9401- 4636
Log Periodic Antenna EMCO 3146 2178

Spect rum Anal yzer HP 8593E 3409u00537
Loop antenna El ectro-netrics EM 6879 690234
Amplifier HP 8447F Ho4 3113A06394
OATS

EMCO- 1050, 6 neters hei ght antenna nast & EMCO 1060, 3 neters dianmeter Turntable.
A 3 or 10 neters Open site located in LCIE - Voiron (FRANCE).

Pre-scan, test equipnent up to 1GHz:

Equi prrent Conpany Model Seri al

EMC Anal yzer HP 8591EM 3536A00384
Anplifier HP 8447F Ho4 3113A06394
Ant enna (30MHz- 1GHz) CHASE CBL6111A 1628

Loop antenna El ectro-netrics EM 6879 690234
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FCCI D : QYERDR41X
2.3. TEST SEQUENCE AND RESULTS

2.3. 1. Pre-characterization at 3 nmeters [9kHz- 30MHz]

A pre-scan of all the setup has been performed in a 3 neters full anechoi c chanber.
The di stance between EUT and antenna is 3 neters. Pre-characterization is perfornmed
in vertical (V) polarization and the |oop antenna position was rotated during the
test for nmaxim zed the em ssion neasurenent.

Frequency band investigated is 9kHz to 30MHz.

See bel ow graph exanpl es between 150MHz to 30MHz:

(No frequency observed between 9kHz to 150KHz)

RADIATED EMISSION - ASK
Oper - Laurent CHAPUS
L Spec : FCC PART 15. C
Emizsion [dBuv] Type : Conducted Phase: Heutral
110.0
-\-\-‘_‘—\-\.
e
qo.0 < v-RHef
Limit keyy:
70.0 i == T foc-c_llu
1
S0.0 )
Laao A
30.0 II',.,
10.0
1.0 10.0
Start: O.150 Freqguency [MHz]
Stop: 30000 Dewice : HDR 417
14:21:07 28 Dec 2005 Serial #: 05520005 (180", parr] B

(RBW= 9kHz, VBW = 30kHz)
Result for 150MHz to 30MHz
(Marker n°l is 13.56M1z)

2.3.2.Pre-characterization at 3 nmeters [30MHz- 1GHz]

A pre-scan of all the setup has been performed in a 3 neters full anechoi c chanber.
The di stance between EUT and antenna is 3 neters. Test is performed in horizontal (H)
and vertical (V) polarization with a |og-periodic antenna Chase CBL6111A and on 4
faces of the EUT.

See bel ow graph exanpl es between 30MHz to 1GH.
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FCCI D : QYERDR41X
RADIATED EMISSIONS - ASK
Dper - Laurent CHAPUS
R Spec : FCC Part 15C
Emission [dBuvw] Type - Radiated
90._0
FO_0O < v-Hef
- Limik key:-
50._0 J00-330 1
P s el z i e B —— (— Frocts Foms. e
b DL e adlys o | o e
0.0 1H S T =5
=]
l |
10.0
-10.0 100.0
Start: 30_0000 Freqguency [MHz]
Stop: 1000000 Dewice : HDR 417
D9:09:10 28 Dec 2005 Serial #i: 05520005 (180" _H] Mode A

(RBW= 120kHz, VBW = 300kHz)
Result for 30MH#z to 1G4 (Measuring antenna pol .

H, smartcard node A)

RADIATED EMISSIONS - ASK
Oper - Laurent CHAPUS
o Spec - FCC Part 15C
Em!';‘[f'g“ [dBwuv'] Tyvpe : RHadiated Phase: Heutral
FOo.0O < v-Ref
| Limit ke:
S0.0 Z00-330_ 1
= T = 1 - = 1-r- -1.--. _.3 = - = 1] :{_ h = _-u';;
U LaS I ¥ 1B i
i -—-|- 1| ? T % -
20.0 T1 ;? 13
"l‘.ﬂ'lj.u“_l | |
10.0
-10.0 1000
Start: 30_000 Frequency [MHz]
Stop: 1000000 Dewvice : RDR 417
0D9:12:17 28 Dec 2005 Serial #: 05520005 (1807 %]

(RBW= 120kHz, VBW = 300kHz)
Result for 30MH#z to 1GH# (Measuring antenna pol .
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FCCI D : QYERDR41X
2.3. 3. Characterization on 10 neters open site bel ow 30 MHz

The product has been tested according to ANSI (C63.4(2003), FCC part 15 subpart C
Radi ated Enmission were neasured on an open area test site. A description of the
facility is on file with the FCC.

The product has been tested at a distance of 10 nmeters fromthe antenna and conpared
to the FCC part 15 subpart C 815.225 limts in the frequency range 13.553Miz
13. 567MHz. Measurenent bandwi dth was 9kHz.

Ant enna hei ght was 1mfor both horizontal and vertical polarization.

Antenna was rotated around its vertical axis.

Conti nuous linear turntable azimuth search was performed with 360 degrees range.

No other frequency than the carrier at 13.56M&z was found and neasured on the 10
nmeters open site.

Equi pnrent was noved to position that maxim zed enmission. A summary of the worst case
em ssions found in all test configurations and nodes is shown on clauses 2.3.1.

Fr equency QPeak Lnt QPeak (QPeak-Lnt Turntable Ant. Pol./ Tot Corr
(MHz) (dBuV/ m  (dBuVv/ m (dB) Angl e Angl e (deg) (dB)
@ 30m (deg)
13. 56** 84.0 20.1 -63.9 120° V | 45° 35.3
*1- Fundamental — 15.225 linmts. Measure have been done at 10m di stance and corrected

according to requirenents of 15.209.e) (M@B0Om = MalOm 19. 1dB)
*2 . Highest |evel observed for node A node B and | SO15693 smart cards.

Limts Subcl ause 815.225(a)

Fr equency Field strength Measur enent di stance
(M) (HV/'m (m
13. 56 15 848 30
84dBuVv/ m

2.3.4.Characterization on 3 neters open site from30Miz to 1GHz

The product has been tested according to ANSI (C63.4(2003), FCC part 15 subpart C
Radi ated Enmission were neasured on an open area test site. A description of the
facility is on file with the FCC.

The product has been tested at a distance of 3 neters fromthe antenna and conpared
to the FCC part 15 subpart C 815.209 limts. Measurenent bandwi dth was 120kHz from 30
Mz to 1GHz.

Ant enna hei ght search was performed from Im to 4m for both horizontal and verti cal
pol ari zation. Continuous linear turntable azimuth search was performed with 360
degrees range.

Equi prent was noved to position that maxim zed enmission. A summary of the worst case
em ssions found in all test configurations and nodes is shown on cl ause 2. 3. 2.
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FCCI D : QYERDR41X
Resul t s:

No Frequency QPeak Lm  QPeak (QPeak-Lnt Angle Pol Hgt Tot Corr Coments

(Miz) (dBuv/im (dBuvV/m)  (dB) (deg) (cm (dB)
1 40. 703 40.0 39.8 -0.2 335 vV 100 11.1 Worst nmargin
2 67.823 40.0 38.7 -1.3 160 vV 100 9.7
3 135. 614 43.5 39.1 -4.4 230 vV 100 14. 7
4 149. 181 43. 5 30.8 -12.7 155 vV 120 14. 8
5 162. 731 43.5 39.2 -4.3 160 vV 100 17.3
6 176. 261 43.5 40.0 -3.5 65 H 180 17.9
7 189. 841 43. 5 38.8 -4.7 35 H 160 18.9
8 216. 955 46.0 45.0 -1.0 40 H 130 15.6
9 244,096 46.0 44.0 -2.0 40 H 120 15.3
10 250. 003 46.0 27.1 -18.9 15 vV 230 15.3
11 325. 436 46.0 38.7 -7.3 35 H 120 18. 1
12 463. 908 46.0 31.7 -14.3 15 H 150 21.1
13 569. 542 46.0 37.9 -8.1 245 H 170 23.2
14 583. 094 46.0 43. 2 -2.8 45 vV 150 23.3
15 596. 651 46.0 41.1 -4.9 240 H 150 23.5
16 610. 209 46.0 40.7 -5.3 65 vV 120 23.8
17 691. 565 46.0 35.7 -10.3 315 H 160 26.0

2.4. Field Strength Cal cul ation

The field strength is calculated by adding the Antenna Factor and Cable Factor, and
subtracting the Anplifier Gain (if any) fromthe neasured readi ng. The basic equation
with a sanple calculation is as follow:

FS = RA + AF + CF — AG

Wher e FS = Field Strength
RA = Receiver Anplitude
AF = Antenna Fact or
CF = Cabl e Factor
AG = Amplifier Gain

Assunme a receiver reading of 52.5dBuV is obtained. The antenna factor of 7.4 and a
cable factor of 1.1 is added. The anplifier gain of 29dB is subtracted, giving a
field strength of 32 dBuV/ m

FS =52.5+ 7.4 + 1.1 - 29 = 32 dBuV/ m

The 32 dBuV/m value can be mathenatically converted to its corresponding level in
pV/ m

Level in pv/ m= Conmon Antilogarithm[(32dBuv/ m/20] = 39.8 pv/m
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3. Conduct ed em ssi on data

The product has been tested according to ANSI C63. 4-(2003).

The product has been tested with 110V@O0Hz power |ine voltage and conpared to the FCC
part 15 subpart Climts. Measurenent bandw dth was 9kHz from 150kHz to 30MHz.

Measurenent was initially made with an HP-8591EM Spectrum Anal yzer in peak node. This
was followed by a Quasi-Peak, i.e. CISPR neasurenment with the Rohde & Schwarz ESH3
receiver for any strong signal. If the average linmt is met when using a Quasi-Peak
detector, the EUT shall be deened to neet both limts and neasurenent with the
average detector is unnecessary.

The Peak data are shown on the follow ng plots. Quasi-Peak and Average neasurenents
are detailed in a table with frequencies and | evel s neasur ed.

Interconnecting cables and equipment's were noved to position that maximzed

em ssion. A summary of the worst case em ssions found in all test configurations and
nodes is shown on the foll ow ng page.

3.1. SET-UP

The EUT is placed on a non-conducting table of 80cm height. The cable of the power
supply of the PCis 1 neter length. The RDR417 is connected to the conputer with the
USB cabl e.

Conduct ed eni ssion test setup

3.2. TEST EQUI PVENT

Equi pnent Company Model Seri al

EMC Anal yzer HP 8591EM 3536A00384
Test receilver Rohde&Schwar z ESH3 872079/ 117
Transient Limter HP 11947A 3107A01596

LI SN(auxiliary) EMCO 3810/ 2SH 9511-11821628
LI SN( measur e) Tel enet er NNB- 2/ 16Z 98010

50Q / 50pH El ectronic

Faraday room Ray pr oof 4854
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3.3. TEST SEQUENCE AND RESULTS
Measures are performed on Iine 1 and on the neutral of the power supply of the PC

3.3.1.Line (L1) conducted em ssion data

COMNDUCTED EMISSIONS - ASK
Oper - Laurent CHAPUS
. Spec - EM 55022 Clazs=s B
Emission [dBu%] Type : Conducted Phase: L1
110.0
qo.0 < v-RHef
Limit keyy:
FO.0 enZ?l_Ja\r_lll::
e | -
500 - {';
Illn G | a 3 -
Rl 7"
30.0 b a
T Ay
10.0 1.0 10.0
Start: O_150D Frequency [MHz]
Stop: 30000 Dewvice : RDR 417
151718 28 Dec 2005 Serial #: 05520005 [100wvac/60H =)
(RBW = 9kHz, VBW = 30kHz)
Marker Freq. Peak Q Peak Average Limt
[ MHz] [dBuVv] [dBuV] [dBuV] [ dBuV]
1 0.230 40.71 37.53 22.09 52.00
2 0.340 36.67 31.42 19.24 48. 00
3 1.640 36.89 31.34 20.71 46. 00
4 9.680 35.46 30.87 24.79 50. 00
5 27.12 44.21 43.08 38.86 50. 00
6 0.150 53.62 46.22 24.71 54. 00
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3.3.2. Neutral

conduct ed em ssi on data

FCCI D : QYERDR41X

COMNDUCTED EMISSIONS - ASK
Oper - Laurent CHAPUS
o Spec : ENM 55022 Class B
E'_:‘_'Isl:f'nﬂ“ [dB uv'] Type : Conducted Phase: Meutral
qo.0 < v-RHef
Limit keyy:
FO.0 enZ?l_Ja\r_lll::
[ -
S50.0 [ = 5
ll. A pLs 3 4 {F}
s .
10.0 1.0 10.0
Start: O_150D Frequency [MHz]
Stop: 30000 Dewvice : RDR 417
150802 28 Dec 2005 Serial #: 05520005 [100wvac/60H =)

(RBW = OKFz, VBW = 30KkFz)

Mar ker Freq. Peak
[ MHz] [dBuVv]

DO WNPEF

Nr 3634-A1-FCC

0. 230 41.
0. 310 36.
1. 780 35.
9. 680 35.
27.12 43.
0. 150 51.

Q Peak Average
[dBuV] [dBuV]
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4.

Fundanment al

frequency tol erance (15.225.¢c)

The frequency tol erance of the carrier

si gnal

shal |

the operating frequency when the tenperature is varied from-20°C to +50°C

4.1.

4.2.

TEST EQUI PMENT

be maintained within +/-0.01% of

Equi pnent Company Model Seri al
Bi coni cal Antenna EMCO 3104C 9401- 4636
Spectrum Anal yzer HP 8593E 3409u00537
Loop antenna El ectro-nmetrics EM 6879 690234
Cimatic chanber Bl A
DC power supply ELC AL924
Ml ti et er FLUKE 87 1V
Tenperature fluctuation
Tenperature has been set at —20°C and +50°C.
The RDR417 is powered by 5Vdc from the USB port. The power voltage is being varied

from4.3V to 5.25Vdc.

Frequency of

Upper
Lower

carrier:
limt: 13.561356 Mz
limt: 13.558644 Mtz

13.56 MHz

Tenper at ur e -20°C 25°C +50° C
Power vol tage: 5Vdc
Frequency (Miz) 13. 560070 13.560018 13. 560115
Carrier |evel - 0. 35dBc REF - 0. 25dBc
Power voltage: 4.30V
Frequency (Miz) 13. 560070 13.560018 13. 560115
Carrier |evel -1. 75dBc - 1. 45dBc - 1. 55dBc
Power voltage: 5.25V
Frequency (Miz) 13. 560070 13.560018 13. 560115
Carrier |evel +0. 05dBc +0. 30dBc +0. 25dBc
Resul t Pass - Pass
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5. Band- edge conpli ance 815. 209
5.1. Band 13.553-13.567Mz
SR
SWEEPTIME ACTY DET: PEAK w
1686 seaq MEAS DET FEAK BF AVG AUTO MAM
MKR 13.56864 MHz
29 .28 dBpY
SWEEFP
CONT SGL
Trigger
SWEEF
LOG LIN
LOGF SPD
! i STD FAST
CEMTER 12.55954 HMHz SPAN 28.88 kHz
L #IF BW 1.8 kHz #AVGE BW 3 kHz #SHP 180 sec
RBW = 1kHz
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5.2. Qutside of band 13.553-13.567Mz
ACTY DET: PEAK MARKER
MEAS DET: PEAK GP AVE + HIGH
MKR 13.5398 MHﬁ
.42 B
P 4B MARKER
]
NEKXKT
PEAK
NEXT PK
RIGHT
MEXT PK
LEFT
4 . More
: . : : : 1 of 3
CENTER 13.3176 MH=z SPAN 588.8 kH=z
L #IF BW 9.8 kHz AWGE BW 38 kHz #SHP 1088 sec
-
ACTY DET: PEAK HOLD
MEAS DET: PEAK Q@P AVE
MERER 13.5595 MH=z
2@& .25 dBpVY
DSP LIHE
ON OFF
Change
Title
Limit
Lines
ANALOG+
ON OFF
More
; 2 : i 2 % af 2
CENTER 13.8820 MHz SPAN S88.8 kHz
L #IF BW 9.8 kHz AvVG BW 38 kHz #SWP 180 seC
RBW = 9kHz

End of Tests
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