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1. MANUFACTURER AND EUT IDENTIFICATION !

Manufacturer TERTIUM Technology S.r.l..
Address Via G. B. Picotti, 8

56124 Pisa

Italy
Test Family Name NFC SCANNER

Date of reception

2016 November 03

Sampling

Laboratory sample for certification

Test Item Description

RFID Device

Nominal Input Voltage

3,7 Vdc Li-ion Batteries rechargeable batteries via micro USB

EUT Dimensions

7.80 cm x 4.35 cm

FCCID

Y6D-NFCLE-RW050

'A detailed documentation is preserved in the internal fascicle.

This document may be only fully reproduced.

Every partial reproduction is only allowed after written approval released by G.S.D. S.r.1.

Report n. FCC-16795 Rev. 00, page 3 /26




G.S.D. S.r.l. Via Marmiceto, 8 - 56121 Ospedaletto (Pisa) Italy

Rl

G

R R AR AR AN RS

7

i
i
e

Fig 1.1
Equipment Photo
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Fig. 1.2
Equipment Photo
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2. REFERENCE STANDARDS

Tests and measurements are performed accordingly to the reference standards given in the table
below:

TEsT STANDARD
Emissions: Conducted and Radiated —|FCC Rules ad Regulations, Title 47 Part 15 — Sub
Section 15.207 and 15.209 part C

ANSI C63.4 2014 — American National Standard for
Methods of Measuring of Radio-Noise Emissions
from Low Voltage Electrical and Electronic
Equipment in the Range of 9 kHz — 40 GHz

ANSI C63.10 2013 — American National Standard of
Procedures for Compliance Testing of
Unlicensed Wireless Devices

Operation within the band 13.110-14.010 | FCC Rules ad Regulations, Title 47 Part 15 — Sub
MHz: part C

Section 15.225
ANSI C63.4 2014 — American National Standard for
Methods of Measuring of Radio-Noise Emissions
from Low Voltage Electrical and Electronic
Equipment in the Range of 9 kHz — 40 GHz

ANSI C63.10 2013 — American National Standard of
Procedures for Compliance Testing of
Unlicensed Wireless Devices

This document may be only fully reproduced.
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3.  REesuLT, CONDITION, MEASUREMENT UNCERTAINTY

Summary of Test Results

TEst REsuLr
Emissions: conducted Pass
Section 15.207
Emissions: radiated Pass
Section 15.209
Operation within the band 13.110-14.010 MHz Pass

Measurement uncertainty

TEst ExpanpeEp UNCERTAINTY

Conducted Emission — 50Q/50uH AMN (150 kHz - 30 MHz) +3.5dB
Radiated Emission — (Semianechoic Room) (30 MHz - 18 GHz) +4.7dB
Frequency Error +2.5x 10-7
Climatic Conditions

PARAMETER VaLuE
Temperature 293+3)K
Relative humidity (50 £ 5) %

Extensions

The results refer only to the sampled EUT and under the specified conditions.

Test Software:

TT RFID Configurator

Test Conditions:

For 15.107 and 15.109 tests equipment was connected to a PC with data exchange but not for
15.207 and 15.209 tests.

This document may be only fully reproduced.
Every partial reproduction is only allowed after written approval released by G.S.D. S.r.1.
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NOMCONDUCTIVE
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Conducted and Radiated EUT Test Set-up example (ANSI C63.4 2014)
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4.  RapiaTED EMmIssions §15.209

In the following table you can find the limits established by the reference standard:

FREQUENCY RANGE Field Strenght
(MHz) QUASI-PEAK LIMITS
[dB (uV/m)]
0.009 to 0.490 128.5 t0 93.8
0.490 to 1.705 73.8 to 63.0
1.705 to 30 69.5
30 + 88 40
88 +216 43,5
216 + 960 46
Above 960 54

Extrapolation below 30 MHz is calculated at 40 dB/decade

Test Equipment

EQUIPMENT MANUFACTURER MobEL CAL. Due

EMI Receiver Agilent N9038A 01/2017

Anechoic Chamber Comtest CSAO01 01/2017

Loop Antenna ETS 6115 01/2017

Bilog Antenna Schaftner CBL6112B 01/2017

Horn Antenna EMCO 3115 01/2017

Controller Deisel HD100 01/2017

Turn Table Deisel MA240 01/2017

LISN GSD NTWO06 01/2017

Test procedure: RE22R02

Tests performed with equipment stand-alone and conncted to a Personal Computer.

Notes

Azimuth position EUT-Antenna corresponding to 0° identifies the rotating table orientation (TT)
in which the instrument to be tested shows the front part turned towards the antenna. Positive
grades individuate clockwise rotations of TT when this one is observed from the top. For negative
degrees, TT rotation is anticlockwise.

Antenna height respect to the mass plane is conventionally individuated with: MA=XXX where
XXX indicates the height (always positive for e>100) expressed in cm.

Antenna horizontal polarisation is indicated by POL=H.

Antenna vertical polarisation is indicated by POL=V.

EUT was tested in the three ortogonal planes.

This document may be only fully reproduced.
Every partial reproduction is only allowed after written approval released by G.S.D. S.r.1.
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Results and conclusions

In all the operative conditions, equipment complied with the standard limits. Graphics in
following figures show the most significant registrations of the performed measurements.
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ww Keysight EMI Receiver - Frequency Scan =0 e @I
RL | RFPRESEL [50Q/MDC [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:54:35 AM Nov 25, 2016
| FREQUENCY SCAN Scan
1M
CISPR Smooth ——

PASS ‘ PREAMP Scan-Search-Meas Atten: 4dB Free Run

15 dBidiv Ref 145.00 dBpuV/m

Lo

g Trace 1 Pass

130

118

100

¥
85.0 [y
b

70.0 e |
55.0 = l
400 e 5 -
250

10.0
Start 9 kHz Stop 30 MH
Res BW 200 Hz VBW 2 kHz #Dwell Time 10 ms (50 Hz)

C| FREQ |  PEAKAMPTD | | | OFF | PEakLL1a | aPDLL1A | OFF | co A
31.505 kHz 93.980 dBpVim 91.809 dBpVim -- -23.657dB -25828dB - 75.499 dB
49.500 kHz 80.219 dBpV/im 79.112dBpVim - -33.493dB  -34601dB - 71.900 dB
72353 kHz 81.931dBpVim 79.680 dBpyVim -- -28484dB  -30.735dB - 69.028 dB £
163.49 kHz 80.116 dBuVim 74.904 dBpyVim -- -23.218dB  -28.430dB - 62.616 dB
18598 kHz 78.438dBpVim 73.682 dBpVim -- -23.777dB  -28533dB - 61.559 dB L4
13.560 MHz 53.626 dBpyVim 52.312 dBpyVim -- -15913dB  -17.228dB - 34.658 dB i
n 3

sTaTUs |t DC Coupled

Pol Orthogonal (antenna field axis orthogonal to chamber major axis)
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ww Keysight EMI Receiver - Frequency Scan =0 e @I
RL | RFPRESEL [50Q/MDC [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 11:42:00 AM Nov 25, 2016
| FREQUENCY SCAN Scan
CISPR Smooth n
PASS ‘ PREAMP Scan-Search-Meas Atten: 4dB Free Run
15 dBidiv Ref 145.00 dBpuV/m
Lo
g Trace 1 Pass
130
115
100
4
55,0
X
70.0 -
55.0 I
400 y
250
10.0
Start 9 kHz Stop 30 MH
Res BW 200 Hz VBW 2 kHz #Dwell Time 10 ms (50 Hz)
sig| [rrc] FREQ | PEAKAMPTD | aPDAMPTD | | PEAKLL1A | apPDLL1A | | COMPOSITEAMPCOR |
1 0 31.509 kHz 94.546 dBpyVim 92.297 dBpVim -- -23.090dB -25339dB - 75.498 dB
2 O 35.050 kHz 82.023 dBpVim 76.607 dBpVim -- -34.688dB -40.103dB - 74.790 dB
3 O 49500 kHz 80.989 dBpV/im 79.158 dBpVim --- -32723dB  -34554dB - 71.900 dB
(5] 72.350 kHz 82.386 dBpyV/im 80.117 dBpVim - -28.029dB -30.298dB - 69.029 dB
O
4 | 1 »
IMSG sTaTUs |t DC Coupled
Notes:
Pol Parallel (antenna field axis parallel to chamber major axis)
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Pol V

ww Keysight EMI Receiver - Frequency Scan =0 e @I
RL [ RF [50Q AC [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 03:06:40 PM Nov 25, 2016
| FREQUENCY SCAN Scan
CISPR Smooth 0 in
PREAMP Scan-Search-Meas Atten: 6 dB Free Run
10 dBidiv Ref 90.00 dBUV/m
Log
il
70.0
50.0
500 |
400 |
b G
ot -4 -1 -1-
*
2DD i X - | I E—T
10.0
0.00
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz #Dwell Time 300 s # 30 kHz)
|Irre] FREQ |  PEAKAMPTD | | PEakLL1a | aPDLL1A | A
43.590 MHz 24.127 dBpVim 19.312dBpVim - -15873dB -20687dB -- 12515 dB
47.610 MHz 20.276 dBpV/m 15.088 dBpVim - -19.724dB  -24911dB - 10.283 dB
55,530 MHz 18.049 dBpVim 12.652 dBpVim -- -21951dB  -27.348dB - 7.346 dB £
740.32 MHz 33.444 dBpV/im 28.359 dBpVim - -12576dB -17.661dB - 24324 dB
773.92 MHz 33.757 dBpVim 28.727 dBpVim - -12262dB  -17.292dB - 24.590 dB
959.71 MHz 36.044 dBpV/im 30.689 dBpyVim -- -9975dB  -15.331dB - 26.055 dB i
n 3
IMSG STATUS
Notes:
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ww Keysight EMI Receiver - Frequency Scan =0 e @I
RL [ RF [50Q AC [ CORREC | [ SENSE:INT] [ ALIGN AUTO | 03:09:21 PM Nov 25, 2016
| FREQUENCY SCAN Scan
CISPR Smooth 0 in
PREAMP Scan-Search-Meas Atten: 6 dB Free Run
10 dBidiv Ref 90.00 dBUV/m
Log
il
70.0
50.0
500 |
400 J
. b
] e -4 -1 -1-
2DD NN I T L W N IR E——
10.0
0.00
Start 30 MHz Stop 1 GHz
Res BW 120 kHz VBW 1.2 MHz #Dwell Time 300 s # 30 kHz)
| |rc] FREQ |  PEAKAMPTD | PEakLL1a | aPDLL1A | A
| [ 754.75 MHz 33.395 dBpVim BuVim - -12625dB -17.464 dB 24.430dB
2 O 792.73 MHz 33.441 dBpVim 28.704 dBpVim -- -12579dB  -17.316dB - 24533 dB
3 0 884.11 MHz 34.911dBuVim 29.697 dByVim -- -11.109dB -16.323dB - 25.364 dB £
4 O 933.37 MHz 35.185dBpV/im 30.334 dBpVim -- -10.835dB -15.686dB - 25770 dB
5 O 950.95 MHz 35.593 dBpV/im 30.602 dBpVim -- -10.427dB -15418dB - 25.960 dB
6 [ 991.27 MHz 35.941 dBpVim 30.854 dBpyVim - -18.039dB -23.126dB - 26.224 dB i
4 = n 3
IMSG STATUS
Notes:

Pol H
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h Keysight EMI Receiver - Frequency Scan li“i‘@l

RL [ RF [50Q AC | CORREC | [ SENSE:INT] SOURCE OFF | ALIGN AUTO | 04:46:41 PMMar 09, 2017

‘ FREQUENCY SCAN Scan TRACE 3
CISPR NFE Smooth  —»— -M TYPE [WW
Search-Meas Atten: 2 dB Free Run DET]= A

10 dBidiv Ref 92.99 dBuV/m
Log T

x| ____JI..i_.IJh.l_mh i LMMWMWM J. [ _Jh]

Start 1 GHz Stop 12.9 GHz
#Res BW 1 MHz VEW 10 MHz #Dwell Time 5 ms (250 kHz)

IMSG STATUS

Notes:
POL V
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(=N | =R

L; Keysight EMI Receiver - Frequency Scan
...... L :

RF 500 AC | CORRE | SENSE:INT] SOURCE OFF | ALTGN ALTO 04:47:34 PMMar 09, 2017
| ‘ FREQUEMNCY SCAN Scan TRAGE 3
CISPR NFE Smooth  —+— .l TYPEIWW
Search-Meas Atten: 2 dB Free Run DET

sG] |tRc]  FREQ PEAK AMPTD | AVGAMPTD PEAKLL1A | | AVGLL2A | COMPOSITEAMPCOR

1 1.4045 GHz 48.212 dBpVim --- 30.5617 dBuVim -25.787dB  --- -23.482dB 30.333dB

2 1.4175 GHz 45.991 dBpuVim - 30.952 dBuV/im -28.008cdB --- -23.048dB 30.369 dB

3 2.0470 GHz 52.268 dBpVIim --- 35.3856 dBuVim -21.732dB  --- -18.616dB 33.122dB

4 2.0560 GHz 51.372dBpVim --- 35.305 dBuVim -22.628cdB  --- -18.694dB 33.146 dB

5 2.4023 GHz 80.051 dBpVim --- 64.195 dBuVim 6.051 dB - 10196 dB  34.046 dB

6 24025 GHz 78.795dBuVim -- 61.017 dBuV/Im 4.796 dB 7.017dB 34.047 dB

7 3.0390 GHz 57.706 dBpVim --- 39.607 dBuVim -16.294dB  --- -14.392dB 36.417 dB

8 3.5960 GHz 58.252 dBuVim --- 40.697 dByVim -15.748dB  --- -13.303dB 38.088dB

9 6.0435 GHz 58.278 dBpVim --- 43.272 dBpVim -15.721dB - -10.727dB 42.364 dB

10 6.0555 GHz 58.077 dBpVim  --- 43.459 dBpVim -15923dB - 10541 dB 42377 dB

11 8.5983 GHz 68.332 dBpVim --- 47.591 dBpyVim -5.668 dB - -6.409 dB 46.370 dB

12 8.6225 GHz 63.791 dBpVim --- 47.648 dBpVim -10.209dB - -6.352 dB 46.395dB

13 12.429 GHz 69.523 dBpVim --- 52.712 dBuVim -4.477 dB - -1.287 dB 48.932 dB
I 12477 GHz 72.437 dBpVim - 53.296 dBuVim -1.562dB - -0.704 dB 48953 dB

5 1 6.0435GHz 58.278 dBpVim --- 43.272 dBpVim -15.721dB - -10.727dB 42.364 dB

4 m 3
MSG STATUS
Notes:

POLV
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h Keysight EMI Receiver - Frequency Scan li“i‘@l

RL [ RF [50Q AC | CORREC | [ SENSE:INT] SOURCE OFF | ALIGN AUTO | 04:52:35 PMMar 09, 2017

‘ FREQUENCY SCAN Scan TRACE 3
CISPR NFE Smooth  ~*— n TYPE |WW e
Scan-Search-Meas Atten: 2 dB Free Run DETI® ~

10 dBidiv Ref 92.99 dBuV/m
Log T

| _I____._._._.._||..||J_J.._._\_|._LH_M“|1IJI_MJ_ I “_I_.__ _J.||||.1|||.h.w

Start 1 GHz Stop 12.9 GHz
#Res BW 1 MHz VEW 10 MHz #Dwell Time 5 ms (250 kHz)

IMSG STATUS

Notes:
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L; Keysight EMI Receiver - Frequency Scan |i”i”&l
""" RL | RF 50Q AC | CORRE | SENSE:INT| SOURCE OFF | ALIGN AUTO 04:52:52 PMMar 09, 2017
| ‘ FREQUENCY SCAN Scan TRACEF
CISPR NFE Smooth  ~#— n TYPE|WW
Scan-Search-Meas Atten: 2 dB Free Run DET

sic| |lRc]  FREQ PEAK AMPTD [ AVGAMPTD PEAKLLTA | | AVGLL2A | COMPOSITEAMPCOR
1 1.4336 GHz 47.236 dByVim - 30.985 dBuVIm -26.763dB - -23.015dB 30414 dB

2 1.4338 GHz 48.925 dBuVim --- 30.647 dBuVim -25.075dB  --- -23.353dB  30.415dB

3 2.0638 GHz 50.859 dBuyVim --- 35227 dBuVim -23.141dB - 18.773dB  33.140dB

4 2.0568 GHz 51.859 dBuVim --- 35.307 dBuVim -22141dB  --- -18.693dB 33.148dB

5 24020 GHz 85.362 dBpyVim --- 70.576 dBuV/im 11.363dB - 16.577dB  34.045dB

6 24023 GHz 85.681 dBuVim --- 69.487 dBuV/im 11.681dB - 15.487dB 34.046 dB

7 3.5500 GHz 58.364 dBpVim --- 39.999 dBuV/im -15.636dB - -14.001dB  37.950dB

8 3.5970 GHz 56.762 dBuVim --- 40.830 dByVim -17.237dB - -13.169dB 38.091dB

9 6.0305 GHz 59.189 dBpVim --- 43.290 dBuV/m -14.811dB  --- -10.709dB 42.351dB

10 6.0653 GHz 60.484 dBpyVim --- 43.611 dBpyVim -13.516dB  --- -10.389dB 42.387 dB

11 8.2813 GHz 61.026 dBuyVim --- 46.028 dBuV/m -12.974dB  --- -7972dB  46.003dB

12 862656 GHz 66.131 dBuVim --- 47813 dBuV/m -7.868dB  --- 65187dB  46.399dB

13 9.3020 GHz 68.348 dBpVim --- 49.133 dBuV/m -5.652dB  --- -4867dB  46.846 dB
14 12.487 GHz 68.807 dBpyVim --- 53.244dBpVim -5193dB - 0756dB  48.957 dB

4 m 3
MSG STATUS
Notes:
POL H
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5. OpPERATION WITHIN THE BAND 13.100-14.010 MHz.

(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.

(¢) 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 band shall
not exceed the general radiated emission limits in §15.209.

(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 Equipment

EQuIPMENT MANUFACTURER MobEL CAL. Due
EMI Receiver Agilent N9038A 01/2017
Anechoic Chamber Comtest CSA01 01/2017
Loop Antenna ETS 6115 01/2017
Bilog Antenna Schaffner CBL6112B 01/2017
Horn Antenna EMCO 3115 01/2017
Controller Deisel HD100 01/2017
Turn Table Deisel MA240 01/2017
LISN GSD NTWO06 01/2017
Climatic Chamber Weiss 201614 01/2017
Coaxial Cable Suhner 110/01 01/2017
Attenuators Aeroflex 48-30-43 01/2017

Test procedure: CE22R01

Note: Preliminary measurement to an OATs was performed: same results as in GSD CSAO01
Anechoic Chamber.

This document may be only fully reproduced.
Every partial reproduction is only allowed after written approval released by G.S.D. S.r.1.
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F Keysight EMI Receiver - Frequency Scan li“i‘@l

RL [ RF2 PRESEL [ 50 @4DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 12:38:24 PMNov 25, 2016
Freq (Meters) 183.730 kHz | FREQUENCY SCAN Scan

CISPR Smooth b 1N
PASS PREAMP Scan moet Atten: 4 dB Free Run
Mkr1 13.56 MHz

1Ls dBidiv Ref 145.00 dBpV/m 56.001 dBuV/m
og

Trace 1 Pass

130

14

100

40.0

250

10.0

Start 13.1 MHz Stop 14.01 MHz
Res BW 9 kHz VEBW 90 kHz Dwell Time 12.07 ps {# 500 Hz)

IMSG sTaTUs |t DC Coupled

Notes:
Pol Orthogonal (antenna field axis orthogonal to chamber major axis)
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Res BW 9 kHz VEBW 90 kHz Dwell Time 12.07 s {# 500 Hz)
IMSG sTaTUs |t DC Coupled
Notes:

Pol Parallel (antenna field axis parallel to chamber major axis)
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FREQUENCY ERROR OR FREQUENCY DRIFT OF 13.56 MHZ CARRIER

T A% F NormAL | F ExTREME | ErRrROR | LiMiT | REMARKS Pass
(°O) (voLr) (MHz) (MHz) (pp™) (rpm) (Yes/No)
20.0 3.7 13.560015
-20.0 3.7 13.560015 | 13.559935 -6 100 YES
-10.0 3.7 13.560015 | 13.559975 -3 100 YES

0.0 3.7 13.560015 | 13.560050 3 100 YES
10.0 3.7 13.560015 | 13.560030 1 100 YES
30.0 3.7 13.560015 | 13.560030 1 100 YES
40.0 3.7 13.560015 | 13.560015 0 100 YES
50.0 3.7 13.560015 | 13.560010 0 100 YES
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6. Puoro

Fig. 6.1
Radiated Emissions
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Fig. 6.2
Radiated Emissions
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Fig. 6.3
Radiated Emissions
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Fig. 6.4
Frequency Error Test Set-up
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