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FCC LISTED, REGISTRATION
NUMBER: 720267 Test report No-
IC LISTED REGISTRATION

NUMBER IC 4621A-1 NIE: 41945RRF.003

Test report

USA FCC Part 15.225 and Part 15.209
CANADA RSS-210, RSS-Gen

Radio Frequency Devices. Operation within the b&tds- 928 MHz, 2400 -2483.5 MHz
and 5725 - 5850 MHz.
Licence-Exempt Radio Apparatus (All Frequency Ban@stegory | Equipment.
General Requirements and Information for the edtifon of Radio Apparatus.

Identificacion del objeto ensayado................... Reader for RFID/NFC tokens
Identification of item tested

Marca .......cccccvieiiiiiiiiiiciiisssseneceeevee . OKIDOKEY'S
Trade
Modelo y/o referencia tipo ..............ccccccemeeeee... SMART READER

Model and /or type reference

Other identification of the product ...................  Commercial name: OKIDOKEYS
FCC ID: 2AC8KSRUSV1
IC: 12350A-SRUSV1

Final HW VErSION ......cooooiiiiiiiiiit et o
Final SW VErsion ..........cccceeeiiiiiiiiiiiieiiieeeeeeeesl e
IMEITAC .o aes e

CaracteristiCas .....ccuveeeeeiiveeee e

Features Bluetooth Low Energy 4.0, NFC

Peticionario ..ol PRACTICAL HOUSE, INC.

Applicant 1000 N West Street Suite 1200#1356. Wilmington BBQIL
USA.

VAT: 46 4106343

Contact person: Aitor Agueda
Telephone: +33 (0) 183 642 938
e-mail: aagueda@openways.com

Método de ensayo solicitado, norma............... USA FCC Part 15.225 (10-1-13 Edition): Operatiothinithe
Test method requested, standard band 13.110 -14.010.

USA FCC Part 15.209 (10-1-13 Edition).: Radiatedssion
limits, general requirements

CANADA RSS-210 Issue 8 (December 2010).
CANADA RSS-Gen Issue 4 (November 2014).

ANSI C63.10-2013: American National Standard fosfirey
Unlicensed Wireless Devices.

Resultado.........ccccoccvevciiiiiiiiiciiivccccvceeeeeel. IN COMPLIANCE

Summary
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Aprobado por (nombre / cargo y firma) .......... A. Llamas . -
Approved by (name / position & signature) RF Lab. Manager 70— Flrmzldg dg;ltai:nente
/ P por Alejandro Llamas
Rodriguez
Fecha: 2014.12.02
P 15:46:20 +01'00'
Fecha de realizacion ..............cccccocvveeeeel. 2014-11-21

Date of issue

Formato de informe NO. .......cccceoiiiiiiiii el FDTO08 15
Report template No
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Competences and guarantees

AT4 wireless is a laboratory with a measuremenitifaén compliance with the requirements of Seati.948 of the
FCC rules and has been added to the list of fizsilivhose measurements data will be accepted juaan with
applications for Certification under Parts 15 oraf&e Commission's Rules. Registration Numbe@2B67.

AT4 wireless is a laboratory with a measuremerg 8it compliance with the requirements of RSS 2%2ué 1
(Provisional) and has been added to the list eldfisites of the Canadian Certification and EngingeBureau.
Reference File Number: IC 4621A-1.

In order to assure the traceability to other natiand international laboratories, AT4 wireless hasalibration and
maintenance program for its measurement equipment.

AT4 wireless guarantees the reliability of the datesented in this report, which is the resulthef measurements and
the tests performed to the item under test on #te dnd under the conditions stated on the repartifis based on
the knowledge and technical facilities availabl&at wireless at the time of performance of the.tes

AT4 wireless is liable to the client for the maiméce of the confidentiality of all information agédd to the item
under test and the results of the test.

The results presented in this Test Report apply tinthe particular item under test establishethis document.

IMPORTANT: No parts of this report may be reproduced or qliotgt of context, in any form or by any means,
except in full, without the previous written persien of AT4 wireless.

General conditions
1. This report is only referred to the item thas adergone the test.

2. This report does not constitute or imply onatsn an approval of the product by the Certificatidadies or
competent Authorities.

3. This document is only valid if complete; no jerteproduction can be made without previous emitpbermission of
AT4 wireless.

4. This test report cannot be used partially dulhfor publicity and/or promotional purposes watlt previous written
permission of AT4 wireless and the Accreditatiordi®s.

Uncertainty

Uncertainty (factor k=2) was calculated accordimghie AT4 wireless internal document PODTOO0O.

Usage of samples

Samples undergoing test have been selectethéglient.

Sample M/01 is composed of the following elements:
Control N° Description Model Serial N° Date of reception

41945/014 Reader for RFID/NFC tokens SMART READER 574883314DEF34645 2014-07-30
with internal antenna

1. Sample M/01 has undergone the test(s).
All radiated tests indicated in appendix A.
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Sample M/02 is composed of the following elements:
Control N° Description Model Serial N° Date of reception

41945/020 Reader for RFID/NFC tokens SMART READER 2014-08-20
with antenna connector

1. Sample M/02 has undergone the test(s).

All conducted tests indicated in appendix A.

Test sample description

The test sample consists of a reader for RFID/NSKens and Acoustic devices (phones) for driving SMALOCK with
devices other than Bluetooth devices.

Test samples supplier

OPENWAYS SAS

56, Rue de FOURQUEUX — 78100 St Germain en Lay&ANGE.
VAT: FR32514973718

Contact person: Aitor Agueda

Telephone: +33 (0) 183 642 938

e-mail: aagueda@openways.com

Testing period
The performed test started 2014-08-04and finished or2014-08-29.

The tests have been performed\at wireless.

Environmental conditions

In the control chamber, the following limits weretrexceeded during the test:

Temperature Min. :_ 20.0°C
Max. = 24.1°C
Relative humidity w331
Shielding effectiveness > 100 dB
Electric insulation >10 kQ
Reference resistance to earth <0,50Q

Report No: (NIE)
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AT4@

In the semianechoic chamitée following limits were not exceeded during thstt

Min. = 20.4 °C

Temperature Max. = 20.9 °C
— 0

Relative humidity win a0

Air pressure

Min. = 1002 mbar
Max. = 1009 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kQ
Reference resistance to earth <0,5Q

Normal site attenuation (NSA)

< +4 dB at 10 m distance between item under tedt an
receiver antenna, (30 MHz to 1000 MHz)

Field homogeneity

More than 75% of illuminated surfacelistween 0 and
dB (26 MHz to 1000 MHz).

In the chamber for conducted measurements theafmitplimits were not exceeded during the test:

Temperature Min. =25.5°C
Max. = 26.8 °C

Relative humidity Min. =37.7 %
Max. = 41.6 %

Air pressure

Min. = 1002 mbar
Max. = 1010 mbar

Shielding effectiveness > 100 dB
Electric insulation > 10 kKQ
Reference resistance to earth <0,5Q
Remarks and comments
1: Used instrumentation.
Conducted Measurements
Last Cal. Cal. due
date date
Spectrum analyser Agilent PSA
1. EA440A 2014/05 2016/05
Climatic chamber HERAEUS VM
2. 07/100 2012/10 2015/10
4 DC power supply R&S NGPE 2011/11 2014/11

40/40

WireLess
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Radiated Measurements

AT4@

Last Cal. Cal. due
date date
Semianechoic  Absorber Lined
L Chamber IR 11. BS N.A. N.A.
2. Control Chamber IR 12.BC N.A. N.A.
3 BiconicalLog antenna ETS 2014/03 2017/03
) LINDGREN 3142E
4, Antenna mast EM 1072 NMT N.A. N.A.
5. Rotating table EM 1084-4. ON N.A. N.A.
6. Loop antenna HP 1196 A. 2014/03 2016/03
7. EMI Test Receiver R&S ESU 26 2013/08 2015/08
Multi Device Controller EMCO
8. 2090 N.A. N.A.
RF pre-amplifier 10 MHz-6 GHz
9. SCHWARZBECK BBV9743 2014/02 2015/02
10. Antenna tripod EMCO 11968C. N.A. N.A.
Testing verdicts
NOt apPliCaBIE ....coeeeiiiiiiiee e : N/A
PaSS e e : P
[ | : F
NOt MEASUIE ... et e e : N/M

WireLess

FCC PART 15 PARAGRAPH

VERDICT

NA| P | F [NM

15.225 Subclause (e) / RSS-210 Clause A2.6. Fregueterance of the carrier
signal

15.225 Subclause (a) / RSS-210 Clause A2.6 (af Sieength of emissions withip P
the band 13.553 MHz -13.567 MHz

15.225 Subclause (b) / RSS-210 Clause A2.6 (bld Bieength of emissions within P
the band 13.410 - 13.553 MHz and 13.567 — 13.71@ MH

15.225 Subclause (c) / RSS-210 Clause A2.6 (c)d Bteength of emissions withip P
the band 13.110 - 13.410 MHz and 13.710 — 14.01@ MH

15.225 Subclause (d) / RSS-210 Clause A2.6 (did Bieength of emissions P
outside of the band 13.110 MHz -14.010 MHz

P
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Appendix A — Test result
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INDEX

TEST CONDITIONS . ...ttt bttt ettt b e bt b e s et et s e b et e e e st e bt st e nbe s e e eneeneene 10
1@ ToTo W] 0] (=T N = 7=V o o 111V o |1 o TSRS 11

Section 15.225 Subclause (8SS-210 Clause A2.6 (a). Field strength of emissivithin the band 13.553
IMHZ =13.567 IMHZ.....ooiiiieiicie bbbt et b et b ettt b et en s 14

Section 15.225 Subclause (3SS-210 Clause A2.6 (b). Field strength of emaissiwithin the band 13.410
MHz -13.553 MHz and 13.567 MHZ -13.710 MHZ.........ccooiiiiririeeeeeeesesese et neea 17

Section 15.225 Subclause (63SS-210 Clause A2.6 (c). Field strength of eraissiwithin the band 13.110
MHz -13.410 MHz and 13.710 MHZ -14.010 MHZ.......ccooiiiiiieenee s 23

Section 15.225 Subclause (d3SS-210 Clause A2.6 (d). Field strength of eraissioutside of the band
13,110 MHZ -14.020 MHZ...c.ooviiiiitiirtcete ettt ettt ettt ettt 29

Section 15.225 Subclause (e). Frequency tolerantte @arrier signal..........cccveeeeeeviceeceveseeece e 37
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TEST CONDITIONS

Power supply (V):
Vnominal= 4.5 Vdc

Type of power supply = DC voltage from external powupply.
Type of antenna = Integral antenna

Operating Temperature Range (°C):
Th= +15t0 + 35

TEST FREQUENCIES:
Nominal Operating frequency: 13.56 MHz

CONDUCTED MEASUREMENTS

The equipment under test was set up in a shielo@u and inside a climatic chamber and it is coretett the
spectrum analyser using a low loss cable.

RADIATED MEASUREMENTS

All radiated tests were performed in a semi-anecicbamber. The measurement antenna (Loop antenribefo
range between 9 kHz to 30 MHz and Bilog antennaterrange between 30 MHz to 200 MHz) is situated a
distance of 3 m.

For radiated emissions in the range 9 kHz to 30 Mg is performed at a distance closer than tleeied
distance, an inverse proportionality factor of 4B der decade is used to normalize the measured fdata
determining compliance.

The equipment under test was set up on a non-ctmdeooden) platform one meter above the grouadgpand
the situation and orientation was varied to fine thaximum radiated emission. It was also rotatéd? aéd in the
range between 30 MHz and 200 MHz the antenna heiglst varied from 1 to 4 meters to find the maximum
radiated emission.

In the range between 9 kHz and 30 MHz the measursnwgere made in the three different orientaticanpt of
the loop antenna to determine the maximum recdiedd!

In the range between 30 MHz and 200 MHz the measemes were made in both horizontal and verticahgdaof
polarization.

Report No: (NIE)
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Occupied Bandwidth

RESULTS
99 % Occupied Bandwidth (see next plots).

Operation mode 99% occupied bandwith (kHz)
NFC-A at 106 kbps 614.922
NFC-B at 106 kbps 246.589
NFC-F at 212 kbps 426.098
Measurement uncertainty (Hz +16

Report No: (NIE)
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Operation mode: NFC-A at 106 kbps

% Agilent

AT-

Mikrl 13568 42 MHz

Ref 20 oBm #Atten 30 dB 12.82 dBm
#Peak %
Log 3\\
1@
4B/ NS AN DC Coupled
A e N/ NSNS N e ne
NSV NS Y VoV VAR VAR AW
VAN Y VoY
W
LgAw
M1 32
Center 13.560 6@ MHz Span 1 MHz
#Res BH 16 kHz #YBW 168 kHz Sweep 9.598 ms (GBAB pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
% dB -26.08 dB

614.9222 kHz

-13.446 kHz
807705 kHz

Transmit Freq Error
¥ dB Bandwidth

Operation mode: NFC-B at 106 kbps

% Agilent

Mkrl 13.568 21 MHz

Ref 15 dBm #(tten 30 dB 9,19 dBm
#Peak ?I
Log
16 nﬂn
dB/ N, DC Coupled
aftnon o AAUUNEY L SRUYULR o afl
Al AR A P PR R A
UUU'!H]'UU'UU l;']'ll‘l i [ ]‘I;IJ'IT 'HIIJ ]‘lljllllﬂl'{ld'
LaAw W U U "
Ml 52
Center 13560 08 MHz Span 588 kHz
#Res BH 3 kHz #YBH 38 kHz Sweep 51.59 ms (BABA pts)

Occupied Bandwidth
246.5876 kHz

794,422 Hz
127.863 kHz

Transmit Freq Error
¥ dB Bandwidth

Occ BW £ Pur 99,08 ¥
® dB -26.08 dB

N6,

WireLess
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Operation mode: NFC-F at 212 kbps

4 Agilent

Mirl 15.568 5 MHz

Fef 28 dBm #Htten 30 dB 13.38 dBm

#Peak ?

Log

16 ﬂ

dB/ S o } ] & {_ OC Coupled
]I A || ] n iy 1

oL L i
ne A T,
g, I AL

¥ | ¥ |
Lgﬂu lllhwﬁ. r'ﬂujnJ l.'n\l {nj
Moose| B
Center 13.5608 B MHz Span 2 MH=z
#Res BH 168 kHz #WBW 186 kHz Sweep 188 ms (GADA pts)
Occupied Bandwidth Occ BH % PWr  99.06 7

426.0984 kHz x dB -26.00 dB

Transmit Freq Error -1.475 Hz
% B Bandwidth 437,137 kH=z
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Section 15.225 Subclause (ARSS-210 Clause A2.6 (a). Field strength of emieas within the band
13.553 MHz -13.567 MHz

SPECIFICATION

The field strength of any emissions within the baB8db53 — 13.567 MHz shall not exceed 15,848 miltekmeter
(84 dBpV/m) at 30 meters.

RESULTS
Measurement distance: 3 meters

1. Operation mode: NFC-A at 106 kbps bit rate.

RBW 9 kHz Marker 1 [T1]
MT 100 ms 58.30 dBpV/ nm
Step LIN Att 10 dB AUTO PREAMP OFF 13.561000000 MHz
dBuv 130 13.555 MHz [13.557 MHz 13.559 MHz |13.561 MHz 13.563 MHz 13.566 MHz
/m D1 124 dB%
—120
SGL
e 110
CLRWI
—100
TDF
—90
—80
—70
L
60 Sy
e 6CB
— |
/_,./-P_,_/-f“ RH-R AC
—50
/ \
40
—30
—20
—10
0
13.553 MHz 13.567 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decade)
13.561 58.30 18.30

Measurement uncertainty (dB +3.2

~—~—"

Verdict: PASS
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2. Operation mode: NFC-B at 106 kbps bit rate.

RBW 9 kHz Marker 1 [T1]
MT 100 ms 55.55 dBuV/ m
Step LIN Att 10 dB AUTO PREAMP OFF 13.561000000 MHz
dBpv 130 |13.555 MHz |13.557 MHz 13.559 MHz |13.561 MHz 13.563 MHz 13.566 MHz
/m D1 124 dB¥
—120
SGL
e 1110
CLRW
—100
TDF
—90
—80
—70
—60
y 6DB
| 1 | | AC
50— I B
40
—30
—20
—10
0
13.553 MHz 13.567 MHz
Note: The limit shown in the above plot is extratetl to 3 meters
Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decadd)
13.561 55.55 15.55
Measurement uncertainty (dB)) +3.2

Verdict: PASS

Report No: (NIE)
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3. Operation mode: NFC-F at 212 kbps bit rate.

AT4@

RBW 9 kHz Marker 1 [T1]
MT 100 ms 59.82 dBuVv/ ig

Step LIN Att 10 dB AUTO PREAMP OFF 13.561000000 MHz
dBUV 130 [13.555 MHz |13.557 MHz 13.559 MHz |13.561 MHz  13.563 MHz 13.566 MHz
/m D1 124 dB*|

—120
pgeld 110
CLRWI

—100

—90

—80

—70

L
y

—60 — ——

—50 \

—40

—30

—20

—10

0
13.553 MHz 13.567 MHz

Note: The limit shown in the above plot is extragtet to 3 meters

WireLess

SGL

TDF

6DB
AC

Frequency (MHz)

Maximum field strength (dBuV/m)

Maximum field strength (dBpV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decad¢

~

13.561

59.82

19.82

Measurement uncertainty (dB

+3.2

Verdict: PASS
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Section 15.225 Subclause (HRSS-210 Clause A2.6 (b). Field strength of emissis within the band
13.410 MHz -13.553 MHz and 13.567 MHz -13.710 MHz

SPECIFICATION

Within the bands 13.410-13.553 MHz and 13.567-18MHz, the field strength of any emissions shatlexceed
334 microvolts/meter (50.47 dBpV/m) at 30 meters.

RESULTS
Band 13.410-13.553 MHz
Measurement distance: 3 meters

1. Operation mode: NFC-A at 106 kbps bit rate.

RBW 9 kHz Marker 1 [T1]
MT 100 ms 45.70 dBpVv/ n
Step LIN Att 10 dB AUTO PREAMP OFF 13.454000000 MHz
dBuv. I'330 13.44 MHz 13.46 MHz 13.48 MHz 13.5 MHz 13.52 MHz 13.55 MHz

—120
SGL

1 QP SE]

—100

TDF

—90

—80

—70

—60
6DB
AC

—50

>< i

NEaY%

—10

0

13.41 MHz 13.553 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decaded)
13.454 45.70 5.70

3.2

Measurement uncertainty (dB

~—~—"

Verdict: PASS
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2. Operation mode: NFC-B at 106 kbps bit rate.

Step LIN

RBW 9 kHz

AT4@

Marker 1 [T1 ]

MT 100 ms 47.26 dBpV/ w

Att 10 dB AUTO PREAMP OFF

13.553000000 MHz

dBuv | 439

13.44 MHz | 13.46 MHz | 13.48 MHz | 13.5 MHz

13.52 MHz 13.55 MHz |

—120

SGL

jgeld 110

—100

D1 D0 47 dR*

TDF

—90

—80

—70

—60

6DB
AC

—50

L

—40

—30

N~

—20

—10

0

13.41 MHz

13.553 MHz

Note: The limit shown in the above plot is extragtet to 3 meters

WireLess

Frequency (MHz)

Maximum field strength (dBuV/m)

measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decad¢

Maximum field strength (dBpV/m)

~—

13.553

47.26

7.26

Measurement uncertainty (dB

+3.2

Verdict: PASS

Report No: (NIE)
41945RRF.003

Page 18 of 37

2014-11-21



AT4 wireless, S.A.

Parque Tecnol6gico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia
www.atdwireless.com - C.I.LF. A29 507 456

3. Operation mode: NFC-F at 212 kbps bit rate.

AT4@

WireLess

~

RBW 9 kHz Marker 1 [T1 ]
MT 100 ms 47.07 dBpV/ m
Step LIN Att 10 dB AUTO PREAMP OFF 13.553000000 MHz
/dB“V 130 13.44 MHz 13.46 MHz 13.48 MHz 13.5 MHz 13.52 MHz 13.55 MHz
m
120
SGL
eE 110
CLRW
100
TDF
90 D1 b0 47 dR*
80
70
60
6DB
AC
50
/
30 / /
/N
N\ WENY Y,
1
0
13.41 MHz 13.553 MHz
Note: The limit shown in the above plot is extragtet to 3 meters
Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decad¢
13.553 47.07 7.07
Measurement uncertainty (dB +3.2

Verdict: PASS

Report No: (NIE)
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Band 13.567-13.710 MHz

Measurement distance: 3 meters

1. Operation mode: NFC-A at 106 kbps bit rate.

RBW 9 kHz Marker 1 [T1]
MT 100 ms 46.12 dBuVv/ m
Step LIN Att 10 dB AUTO PREAMP OFF 13.667000000 MHz
;“3”\/ 130 13.6 MHz 13.62 MHz 13.64 MHz 13.66 MHz 13.68 MHz 13.7 MHz
m
—]|.2G
| SGL
[lles 110
|
100
| TDF
=90 D1 9047 dBRH
70
|
| 6CB
AC
50 3
| /N
40
/\/ \, N
i\lo\ /‘ \/ \/—\/—\
SN T
20
| N
10
I
0
13.567 MHz 13.71 MHz
Note: The limit shown in the above plot is extratetl to 3 meters
Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decadd)
13.667 46.12 6.12
Measurement uncertainty (dB +3.2

Verdict: PASS

Report No: (NIE)
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2. Operation mode: NFC-B at 106 kbps bit rate.

RBW 9 kHz Marker 1 [T1]
MT 100 ms 47.11 dBpV/ m
Step LIN Att 10 dB AUTO PREAMP OFF 13.567000000 MHz
78“\/ ll30 13.6 MHz 13.62 MHz 13.64 MHz 13.66 MHz 13.68 MHz 13.7 MHz
m
—1!20
| SGL
e 110
CLRW| |
—100
| TDF
=90 D1 90 47 dBA
A,
o,
0
| 6DB
]:50 AC
e
—30
L~ T~
_2|0 N
A,
I
S
13.567 MHz 13.71 MHz
Note: The limit shown in the above plot is extratetl to 3 meters
Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decadd)
13.567 47.11 7.11
Measurement uncertainty (dB)) +3.2

Verdict: PASS

Report No: (NIE)
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3. Operation mode: NFC-F at 212 kbps bit rate.

RBW 9 kHz Marker 1 [T1]
MT 100 ms 44.83 dBpvV/ n
Step LIN Att 10 dB AUTO PREAMP OFF 13.567000000 MHz
;‘n‘f“v 130 13.6 MHz | 13.62MHz |13.64 MHz |13.66 MHz |13.68 MHz | 13.7 MHz
—120
| SGL
[eE (110
CLRW
—100
| TDF
=) D1 9 47 dBRH
L,
,
,
| 6DB
AC
50
k
NEVANN \
INANVRSARNYIRNVARN
|
°
13.567 MHz 13.71 MHz
Note: The limit shown in the above plot is extratetl to 3 meters
Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decadsd)
13.567 44.83 4.83
Measurement uncertainty (dB) +3.2

Verdict: PASS

Report No: (NIE)
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Section 15.225 Subclause (ERSS-210 Clause A2.6 (c). Field strength of emisas within the band
13.110 MHz -13.410 MHz and 13.710 MHz -14.010 MHz

SPECIFICATION

Within the bands 13.110-13.410 MHz and 13.710-1@KHz, the field strength of any emissions shatlexaceed
106 microvolts/meter (40.51 dBuV/m) at 30 meters.

RESULTS
Band 13.110-13.410 MHz
Measurement distance: 3 meters

1. Operation mode: NFC-A at 106 kbps bit rate.

RBW 9 kHz Marker 1 [T1]
MT 100 ms 40.85 dBpV/ m
Step LIN Alt 10 dB AUTO PREAMP OFF 13.346000000 MHz
dBuV 17130 13.15 MHz 13.2 MHz 13.25 MHz 13.3 MHz 13.35 MHz  13.4 MHz

120
SGL

igely 110

100

TDF

90

D1l80.51 dB*

[=1%)

70

—60
6DB

AC

50

—40 /
A

:: /—\ PANVANDN J \,\ /™
N R Y Y

r10

(o]

13.11 MHz 13.41 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decaded)
13.346 40.85 0.85

Measurement uncertainty (dB +3.2

~—~—"

Verdict: PASS

Report No: (NIE)
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2. Operation mode: NFC-B at 106 kbps bit rate.

AT4@

WireLess

RBW 9 kHz Marker 1 [T1]
MT 100 ms 28.75 dBuVv/ m
Step LIN Att 10 dB AUTO PREAMP OFF 13.402000000 MHz
;‘B“V 130 13.15 MHz 13.2 MHz 13.25 MHz 13.3 MHz 13.35 MHz  13.4 MHz
m
—120
SGL
el 110
CLRW!
—100
TDF
90
80 D1180.51 dB*
70
60
6DB
AC
50
40
1
30 e
N\
Lo /N /\/\/_/
—10
0
13.11 MHz 13.41 MHz
Note: The limit shown in the above plot is extragtet to 3 meters
Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decadd)
13.402 28.75 -11.25
Measurement uncertainty (dB +3.2

Verdict: PASS

Report No: (NIE)
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3. Operation mode: NFC-F at 212 kbps bit rate.

RBW 9 kHz Marker 1 [T1]
MT 100 ms 37.57 dBpVv/ nm
Step LIN Att 10 dB AUTO PREAMP OFF 13.346000000 MHz
;’B“V 130  13.15 MHz 13.2 MHz 13.25 MHz 13.3 MHz 13.35 MHz  13.4 MHz
m
—120
SGL
el 110
CLRW
—100
TDF
—90
80 D1l80 51 dB*
—70
—60
6DB
AC
—50
40 2
N
A
/NN NVAPAVAVEAVEIVIAV
—10
0
13.11 MHz 13.41 MHz
Note: The limit shown in the above plot is extragtet to 3 meters
Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decadd)
13.346 37.57 -2.43
Measurement uncertainty (dB +3.2

Verdict: PASS

Report No: (NIE)
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Band 13.710-14.010 MHz

Measurement distance: 3 meters

1. Operation mode: NFC-A at 106 kbps bit rate.

RBW 9 kHz Marker 1 [T1]
MT 100 ms 41.52 dBpV/ nm
Step LIN Att 10 dB AUTO PREAMP OFF 13.770000000 MHz
;’B“V 130  13.75 MHz 13.8 MHz 13.85 MHz 13.9 MHz 13.95 MHz 14 MHz
m
~120
SGL
pgeld 110
CLRW|
~100
TDF
~90
86 D1l 51 dp*
~70
760 6DB
AC
~50
1
40 /L\
SN EAN /A
20 I_V \/\ /\V/\\ AW/\ \
~10
0
13.71 MHz 14.01 MHz
Note: The limit shown in the above plot is extratetl to 3 meters
Frequency (MHz) Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decadd)
13.770 41.52 1.52
Measurement uncertainty (dB)) +3.2

Verdict: PASS

Report No: (NIE)
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2. Operation mode: NFC-B at 106 kbps bit rate.

AT4@

RBW 9 kHz Marker 1 [T1]
MT 100 ms 25.95 dBpv/ n

Step LIN Att 10 dB AUTO PREAMP OFF 13.710000000 MHz
78”\/ 130 13.75 MHz 13.8 MHz 13.85 MHz 13.9 MHz 13.95 MHz 14 MHz
m

—120
1 QP Il gl K0]
CLRW|

—100

—90

80 p1l80.51 dB*

—70

—60

—50

—40

L\)

N .

20 M \/\/ /—\/\/\/\

\_/\/_\/\/\/ i S N v
—10
0
13.71 MHz 14.01 MHz

Note: The limit shown in the above plot is extratetl to 3 meters

WireLess

SGL

TDF

6CB
AC

Frequency (MHz)

Maximum field strength (dBuV/m)

Maximum field strength (dBuV/m)
measured at 3 m (quasi-peak detectpr) extrapolated to 30 m (40 dB/decad¢

~

13.710

25.95

-14.05

Measurement uncertainty (dB)

3.2

Verdict: PASS

Report No: (NIE)
41945RRF.003

Page 27 of 37

2014-11-21



AT4 wireless, S.A.
Parque Tecnol6gico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Méalaga - Espafia

www.atdwireless.com - C.I.F. A29 507 456

3. Operation mode: NFC-F at 212 kbps bit rate.

AT4@

RBW 9 kHz Marker 1 [T1]
MT 100 ms 38.02 dBpV/ m
Step LIN Att 10 dB AUTO PREAMP OFF 13.770000000 MHz
;’B“V 130 13.75 MHz 13.8 MHz 13.85 MHz 13.9 MHz 13.95 MHz 14 MHz
m
120
SGL
e [-110
CLRW
100
TDF
-90
80 D180 51 dB*
=70
-60
6DB
AC
50
1
40
I A /\
20\\/ U/ \U/ Uf\\J \L/L
-10
0

13.71 MHz

14.01 MHz

Note: The limit shown in the above plot is extragtet to 3 meters

WireLess

Frequency (MHz)

Maximum field strength (dBuV/m)| Maximum field strength (dBuV/m)

measured at 3 m (quasi-peak detect

br) extrapolated to 30 m (40 dB/decad€

~

13.770

38.02

-1.98

Measurement uncertainty (dB

~—~—"

3.2

Verdict: PASS

Report No: (NIE)
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WireLess

Section 15.225 Subclause (dRSS-210 Clause A2.6 (d). Field strength of emissis outside of the
band 13.110 MHz -14.010 MHz

SPECIFICATION

FCC 15.225

The field strength of any emissions appearing datsf the band 13.110 MHz - 14.010 MHz band shatllexceed
the general radiated emission limits in 15.209:

Frequency Range | Field strength (uV/m Field strength Measurement
(MHz) (dBpV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 300
1.705 - 30.0 30 29.54 30
30 - 88 100 40 3
88 -216 150 43.5 3
216 - 960 200 46 3
Above 960 500 54 3
RSS-210

The field strength of any emissions appearing datsf the band 13.110 MHz - 14.010 MHz band shatllexceed
30 microvolts/meter (29.5 dBuV/m) at 30 meters.

RESULTS:
All tests were performed in a semi-anechoic chambardistance of 3 m.
The spectrum was inspected from 9 kHz to 200 MHzaeng for spurious signals.

The field strength is calculated by adding cormtfiactor to the measured level from the spectroalyaer. This
correction factor includes antenna factor, cabss lnd pre-amplifier gain.

Frequency range 9 kHz-30 MHz

No spurious signals were found for all NFC-A, NFGxd NFC-F operation modes.

Report No: (NIE)
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WireLess
Frequency range 30 MHz-200 MHz
No spurious signals were found for all NFC-A, NFGaBd NFC-F operation modes at less than 20 dB btiew

limit.

Verdict: PASS

Report No: (NIE)
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FREQUENCY RANGE 9 kHz-30 MHz.

1. Operation mode: NFC-A at 106 kbps.

REW 5 kEx
MT 100 m=
Staep LIM Att 1D 4B ATUTO EFREAMF OFF
SRRV 10D kKEx 1 MHEx 1D ME=x
fm
M
-]
Mz [e
| ﬂ-\.-\.\\
- 100
| T
- 50!
|- ED
| -

. i i
| 4o %uk ‘*‘-A
| R
_|2: frih j qh.,,wh
| t:

Resolution bandwidth:
200 Hz for 9 KHZ= f < 150 kHz
9 kHz for 150 kHz= f < 30 MHz

Note: The limits shown in the above plot are extiafed to 3 meters. The highest peak corresponttetoarrier
level.

Report No: (NIE)
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2. Operation mode: NFC-B at 106 kbps.

REW 5 kKE=x
MT 10 m=
SEcap LINM Att 10 AB ATTO FREAMP OFF
100 kE=x 1 MHE: 10 MHEx
“—HH
H-\-""-\.
_=n L wlﬂ
m )
_L: h”"‘lw. r e
| - i
L |
Ln WH““H’-\..
_|h T rabes
~10
|
5 KEx 30 ME=x

Resolution bandwidth:
200 Hz for 9 KH= f < 150 kHz
9 kHz for 150 kHz= f < 30 MHz

Note: The limits shown in the above plot are extiafed to 3 meters. The highest peak corresponttetoarrier
level.

Report No: (NIE)
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3. Operation mode: NFC-F at 212 kbps.

REW 5 KE=x
MT 10 mm
Step LIM Att 10 4B AUTO PREARMP OFF
10D kHx 1 MHEz 10 MEz
M-
-\-H'\-\..\_\_\_
1
-]
.

[

| T ]

5 kEzx 20 MEz

Resolution bandwidth:
200 Hz for 9 kH= f < 150 kHz
9 kHz for 150 kHz= f < 30 MHz

Note: The limits shown in the above plot are exttafed to 3 meters. The highest peak corresponteetoarrier
level.

Report No: (NIE)
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FREQUENCY RANGE 30 MHz to 200 MHz.

1. Operation mode: NFC-A 106 kbps.

- REW 10D kEx
« WEW 10D kEx
Eaf 70O 4ABpV/m « ACT 1lp 48 EWT ZD ms
| o [ = |
[z o0 [ I

--10

-2 0

=20

Eca=t 320 MEx 17 ME=S Etap Z0D ME=x

Note: The above plot shows the results of the sisamg peak detector. The highest peaks are maxinasind re-
measured using a quasi-peak detector.
The limit shown in the above plot for RSS-210 isr&polated to 3 meters.

Report No: (NIE)
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2. Operation mode: NFC-B 106 kbps.

«- REW 100 KH=x
« WEW 100 KH=x
Eaf TD ABpV/m « ATT lp 4B EWT ZD mz
0
| eo [ = |

50

=

-Z0

--10

=30

Start 30 ME:x 17 MEx/S Stap Z0DD ME=x

Note: The above plot shows the results of the sisamg peak detector. The highest peaks are maxinaind re-
measured using a quasi-peak detector.
The limit shown in the above plot for RSS-210 ig@polated to 3 meters.

Report No: (NIE)
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3. Operation mode: NFC-F 212 kbps.

- REW 100 kEx
« WEW 100 KE=x

Eafl 70O dBpVW/m « RTT 10 4B EWT Z0 m=

70

- [ & |
VI EW | =p

FCC_15 Tow

- =0

- z0

_1:%#‘1% | | \ ] ilm"%m‘u A=

--10

-z 0

=20

SEta=zt 30 ME=x 17 ME=x/S Stop Z0D ME=x

Note: The above plot shows the results of the sisimg peak detector. The highest peaks are maxingind re-
measured using a quasi-peak detector.
The limit shown in the above plot for RSS-210 isr&polated to 3 meters.

Report No: (NIE)
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Section 15.225 Subclause (e). Frequency toleranddlwe carrier signal

SPECIFICATION

The frequency tolerance of the carrier signal sbalmaintained within +/- 0.01% of the operatinggiiency over
a temperature variation of —20 degrees to +50 @sgf® at normal supply voltage, and for a variaiiorihe
primary supply voltage from 85% to 115% of the dadepply voltage at a temperature of 20 degrees C.

RESULTS

Nominal operating frequency: 13.56 MHz

Frequency stability over temperature variations.

Temperature (°C) | Frequency Error (Hz) | Frequency Error (%)

+50 85.69 0.0006319
+40 109.29 0.0008060
+30 137.78 0.0010161
+20 150.08 0.0011068
+10 191.80 0.0014144

0 201.63 0.0014869
-10 189.42 0.0013969
-20 146.11 0.0010775

Frequency stability over voltage variations.

Battery Supply Voltage (V) | Frequency Error (Hz) | Frequency Error
voltage (%)

Vmax 3.825 149.45 0.0011021

Vmin 5.175 149.13 0.0010998

Verdict: PASS

Report No: (NIE)
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