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1. MANUFACTURER AND EUT IDENTIFICATION!

Manufacturer CAEN RFID s.r.l..
Address Via Vetraia, 11
55049 Viareggio (LU)
Italy
Test Family Name AS528B
Date of reception 2013 April 12
Sampling Laboratory sample for certification
Test Item Description RFID Device
Nominal Input Voltage 5 Vde
FCCID UVECAENRFIDO016

'A detailed documentation is preserved in the internal fascicle.
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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 —
Section 15.207 and 15.209

FCC Rules ad Regulations, Title 47 (2008) Part 15 —
Sub part B

ANSI C63.4 2009 — 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

Operation within the band 902-928 MHz:
Alternative Test Procedures 15.247 (b) and
(c) , and (a) Bandwidth and average time
of occupancy, Band Edge 15.247 (d)

FCC Rules ad Regulations, Title 47 (2008) Part 15 —
Sub part B

DA 00-705 (30 March 2000) — Filing and
Measurement Guidelines for Frequency Hopping
Spread Spectrum Systems

ANSI C63.4 2009 — 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

Maximum Permissible Exposure

OET Bulletin 65

Evaluating Compliance with FCC
Guidelines for Human Exposure to
Radiofrequency Electromagnetic Fields

FCC Rules ad Regulations, Title 47 (2008) Part 15 —
Sub part B

DA 00-705 (30 March 2010) — Filing and
Measurement Guidelines for Frequency Hopping
Spread Spectrum Systems
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3.  REesuLT, CONDITION, MEASUREMENT UNCERTAINTY

Summary of Test Results

TEsT ResuLt
Emissions: conducted Pass
Section 15.207
Emissions: radiated Pass
Section 15.209
Bandwidth and Average Time of Occupancy Pass
Section 15.247 (a)
Operation within the band 902-928 MHz: Pass
Section 15.247 (b) and (c)
Band Edge Pass
Section 15.247 (d)
Measurement uncertainty
TEsT ExpANDED UNCERTAINTY

Conducted Emission — 50€2/50uH (150 kHz - 30 MHz) +3.5dB
Radiated Emission — (Semianechoic Room) (30 MHz - 18 GHz) +4.7dB
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.

Modulations:
Type 1: DB_ASK FMO0 TX160 RX400
Type 2: PR ASK M4 TX40RX250
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4. RADIATED EMISSIONS

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)]
30 + 88 40
88 +216 435
216 + 960 46
Above 960 54
Test Equipment
EQUIPMENT MANUFACTURER MobEL CaAL. Due
EMI Receiver HP HP8546A 01/2014
EMI Receiver Filter Section HP HP85460A 01/2014
Anechoic Chamber Comtest CSAO01 01/2014
Bilog Antenna Schaffner CBL6112B 01/2014
Horn Antenna EMCO 3115 01/2014
Controller Deisel HD100 01/2014
Turn Table Deisel MA240 01/2014
LISN GSD NTWO06 01/2014

Test procedure: RE22R02

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.

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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Job Number FCC-13178
Test Name Radiated Emissions
EUT Name CAEN RFID s.r.l. - A528B
[&2]
ACTY DET: PERE
MEAS OET: FEAEKE QF AWG
MER 9@4.7 MHz
81 .07 dEpWsm
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Fig. 4.1

Record of the measurement of radiated emissions (PK)
Maximum disturbance determined in the frequency range 30 — 1000 MHz, Pol. H.
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Job Number FCC-13178
Test Name Radiated Emissions
EUT Name CAEN RFID s.r.l. - A528B
(&3]
ACTY DET: PERAK
MEAS DOET: FEAE OF AUG
MEE 823.7F MHz
55,78 dBub/m
LOG REF 32.8 dBulsm AUTORAMGE 0N
16
dB~
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10 dE
i
WA 5B : {
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Fig. 4.2

Record of the measurement of radiated emissions (PK)
Maximum disturbance determined in the frequency range 30 — 1000 MHz, Pol. V.
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5. PowgRLINE CONDUCTED EMISSIONS

Equipment shall meet the limits below when using a CISPR16 quasi-peak and average detector

receivers.

FCC, 15.207
FREQUENCY RANGE QUASI-PEAK LIMIT AVERAGE Limir
(MHz) [dB (V)] [dB (uV)]
0.15+0.50 66 + 56 56 + 46"
0.50+5 56 46
5+30 60 50
®) Limit decreasing linearly with logarithm of frequency
Test Equipment
EQuIPMENT MANUFACTURER MobEL CAL. Due
EMI Receiver HP HP8546A
EMI Receiver Filter Section HP HP85460A
Screened Room GSD CSCo1
Transient Limiter HP 11947A 01/2014
LISN GSD GSDAO1 01/2014

Test procedure: CE22R01

The EUT power cable was connected to a LISN and the monitored output of the LISN was
connected to a spectrum analyzer by a transient limiter. The conducted emissions from 150 kHz to
30 MHz were monitored and compared to the specification limits

Test method

Test method was in accordance with the reference standard.

EUT modes of operations were tested in order to achieve the maximum level of emission.

Results

Equipment complied with the test specification limits.

Graphics in following figures show some registrations of the frequency spectrum of the conducted
emissions.
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Job Number FCC-13178
Test Name Powerline Conducted Emissions
FCC, 15.207

EUT Name A528B

(2]
FREEG 234.1 kHz
FEAK 52.B dEpW
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Fig. 5.1

B Band (0.15 — 30 MHz). phase 1
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Job Number FCC-13178
Test Name Powerline Conducted Emissions
FCC, 15.207
EUT Name A528B
(2]
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Fig. 5.2

B Band (0.15 — 30 MHz). phase 2

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-13178 Rev. 02, page 14 /38




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

6. PERATION WITHIN THE BAND 902-928 MHz: Peak Ourputr PoweR — Spurious RF Emission —
Banp EpGe

Peak Output Power

Equipment shall meet the limits below .

FREQUENCY RANGE RF power output Limit
(MHz) dBm
902 - 928 30,0
Channel Output Power
Modulation typel/2
0 273 27,3
25 26,4 26,4
49 26,2 26
30,0
= g i I s =
20.0 . ]
10.0
]
0.0 n"d
D% -10.0
&
% -20.0
%
= -30.0
=
-40.0
-50.0
-60.0
-?D'D_I I 1 I 1 I I 1 I 1 1 1 I
902.45M  90Z.5M 90z,55M  90zZ.6M  90Z.65M oz, M 902.75M 902.8M Q0z.85M  902.9M  902.95M 203M 203,049
Frequency (Hz)
Res BW 100 kHz — VBW 1 MHz — Sweep 1 msec — Max Hold
Fig. 6.1

Modulation Type 1, Channel 0
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30,0

Amplitude (dEm)

70,0,
914 ,45M

i 1 [ i i i | 1 1 1
14.5M 914,55M  914.6M  914.65M 14,71 914,75 914.8M 214.85M  914.9M  914.95M

Frequency (Hz)
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Fig. 6.2
Modulation Type 1, Channel 25
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Fig. 6.3
Modulation Type 1, Channel 49
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Fig. 6.4
Modulation Type 2, Channel 0
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Fig. 6.5
Modulation Type 2, Channel 25
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Fig. 6.6

Modulation Type 2, Channel 49
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Spurious Emissions

Nr AV Level (dBUuV/m) AV Remark
Harmonics ChoO Ch 25 Ch 49 Limits
F (MHz) | (dBuV/m) | F(MHz) | (dBuV/m) | F(MHz) | (dBuV/m) | (dBuV/m)

2 1805.5 - 1830.5 - 1854.5 - 54.0

3 - - - 54.0

4 - - — 54.0

5 - - - 54.0

6 - - - 54.0

7 - - — 54.0

8 - - - 54.0

9 - - — 54.0

10 - - — 54.0

Note: Levels below 20 dB of limits are indicated with (--).
Nr Peak Level (dBuV/m) AV Remark
Harmonics ChO Ch 25 Ch 49 Limits
F (MHz) | (dBuV/m) | F(MHz) | (dBuV/m) | F (MHz) | (dBuV/m) | (dBuV/m)

2 1805.5 -- 1830.5 -- 1854.5 -- 74.0

3 - - - 74.0

4 - - - 74.0

5 - - - 74.0

6 - - - 74.0

7 - - - 74.0

8 - - — 74.0

9 - - - 74.0

10 - - 74.0

Note: Levels below 20 dB o

f limits are indicated with (--).
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Spurious Emissions — Peak limit

- Agilent R T

Mkrl 9,998 9 GHz
Ref 90,93 JBpY/m #Atten 4 dB 58.20 dEpWim
#Feak
Log
16
dB/
Offst
21
B 1
)

LaAw

Ml 52
53 FS
A

, HE B
FTun
Swp

Start 1.080 0 GHz Stop 10.008 @ GHz
#Res BH 1 MHz #VEH 3 MHz Sweep 15.29 ms (8192 pts)

Fig. 6.7

Note:
Range: 1 GHz - 10 GHz
Pol.=V
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Spurious Emissions — AVG limit

- Agilent R T

Mrl  9.995 9 GHz
Ref 98.99 JBpV/m #Atten 4 dB 47.69 dEpWim
#Feak
Log
18
dB/
Offst
20
dB

LaAw

Wl 52
58 kS

, HE B
FTun
Swp

Start 1.080 0 GHz “Stop 10866 8 GHz
#Res BH 1 MHz #YEW 1608 Hz  Sweep 7B1E s (8192 pts)

Fig. 6.8

Note:
Range: 1 GHz - 10 GHz
Pol.=V
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Spurious Emissions — Peak limit

- Agilent R T

Mkrl 9.591 2 GHz
Ref 98.99 dBpV/m #Atten 4 dB 5682 dEpYAm
#Feak
Log
18
dB/
Offst
21
dB
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ML 52
o5 EC

£t
FTun
Swp

Start 1.088 0 GHz Stop 10.008 @ GHz
#Res BH 1 MHz #YBH 3 MHz Sweep 15,29 ms (8132 pts)

Fig. 6.9

Note:
Range: 1 GHz - 10 GHz
Pol. =H

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-13178 Rev. 02, page 22 /38




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

Spurious Emissions — AVG limit

- Agilent RL

Mlrl 10806 B GHz
Ref 98.99 dBpV/m #Atten 4 dB 47.55 dEpWim
#Feak
Log
18
dB/
Offst
21
dB

LaAy

Wl 52
S

£t
FTun
Swp

Start 1.088 0 GHz Stop 10.008 @ GHz
#Res BH 1 MHz #VEKW 188 Hz  Sweep 78.18 5 (8132 pts)

Fig. 6.10

Note:
Range: 1 GHz - 10 GHz
Pol.=H
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Band Edge

Emissions must be within the band 902-928 MHz.

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement, provided the transmitter
demonstrates compliance with the peak conducted power limits.

dﬁ MEE 204 77 MH=
REF 25.0 dEm AT =0 dE PGS -Z1.0 dE 8.4 dEm
PELE

LoG ArAAr A s At AR R A
l':l T T 1-r'|'-|r||||'p|||||'|||-l|'r-|-1r-|--| 1 |-|| L | |-|-.r|||..i

e | \
CORE J ‘h

CENTEER 514_7E5 MH= SPAN Z0.00 MH=
#RES EW 200 kH= #UEW 200 kH= #EWP Z2.0 msec
Fig. 6.11

Modulation Type: PR ASK M4 TX40RX250

g MKR 982.48 MH=z
REF 38.8 dBm AT 2@ dEB -9.31 dBm
FEAK . . . : - -
LOG : : : : \ i i i i
1@ ......... ......... ......... ......... ......... ]

OFFST
21.4
dE

MA SB
SC FC
CORR

CEMTER 9B82.72 MH=z SPAH 28 .80 MH=z
#RES BMW 188 kH=z #WEBKW 28 kH=z SHFP 28.08 msec

Fig. 6.12
Modulation Type: PR ASK M4 TX40RX250

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-13178 Rev. 02, page 24 /38




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

T
REF 28.8 dEm

AT Z8 dB

MER 927 .78 MH=z
-12.31 dEm

PEAK

LOG - -
1@ : -

dB

OFFST IS

1
z1.8 |[dd Lkl
dE

MA SEB
SC FC
CORR

CEMTER 925.88 MH=z
#RES EM 188 kH=z

SFPAH 38 .88 MH=z

#YEMW 28 kH= SWF 28.8 msec

CLEAR
WRITE A

MAH

HOLD #/

VIEW A

ELAME A

Trace

Mare
1 aof 32

Fig. 6.13

Modulation Type: PR ASK M4 TX40RX250
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Modulation Type: DSB_ ASK FM0 TX160RX400
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Modulation Type: DSB ASK FMO0 TX160RX400
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Modulation Type: DSB_ ASK FM0 TX160RX400
Test Equipment
EqQuipMENT MANUFACTURER MobEL CaL. Due
EMI Receiver HP HP8546A 01/2014
EMI Receiver Filter Section HP HP85460A 01/2014
Anechoic Chamber Comtest CSA01 01/2014
Bilog Antenna Schaffner CBL6112B 01/2014
Horn Antenna EMCO 3115 01/2014
Controller Deisel HD100 01/2014
Turn Table Deisel MA240 01/2014
LISN GSD NTWO06 01/2014

Test procedure: CE22R01
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7.  BaANDWIDTH AND AVERAGE TIME oF OccuPANCY

Equipment shall meet the limits below.

Systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the hopping channel is
less than 250 kHz, the system shall use at least 50 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period.

Bandwidth
Channel Frequency Bandwidth (Typel/Type2)
[kHz]
0 902.743 MHz 52,5/38,3
25 914.737 MHz 57/38,3
49 927.237 MHz 57/53,3
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Ch 0: Bandwidth
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Fig. 7.1

Modulation Type: PR ASK M4 TX40RX250
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Ch 25: Bandwidth
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Fig. 7.2
Modulation Type: PR_ASK M4 TX40RX250
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Ch 49: Bandwidth
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Fig. 7.3

Modulation Type: PR ASK M4 TX40RX250
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Ch 0: Bandwidth
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Modulation Type: DSB. ASK_FM0 TX160RX400
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Ch 25: Bandwidth
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Fig. 7.5

Modulation Type: DSB. ASK_FM0 TX160RX400
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Ch 49: Bandwidth
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Fig. 7.6
Modulation Type: DSB. ASK_FM0 TX160RX400

Average Time of Occupancy:

Channel Dwell Time Nr. of Modulation Time of
msec Transmission for Occupancy
channel msec
25 30,5 8 Type 1 244
25 10,67 13 Type 2 139
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Time of transmission
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Fig. 7.7

Modulation Type: PR ASK M4 TX40RX250
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Modulation Type: PR_ASK M4 TX40RX250

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-13178 Rev. 02, page 34 /38




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

& MEL &4 10,670 msac
IEF 35.0 dBm AT 30 dB PG -21.0 dE -1.04 dE

PEALE

LOG A
10
dE ¢

W ZB
ZC F2

CORE bt L gl it I ]

CENTEE 3214_ 750 MH=z SPAN 0O H=
#RES EW 1.0 MH= #VEW 2 MHz FEWP 104 msec
Fig. 7.9

Modulation Type: DSB. ASK FM0 TX160RX400
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Modulation Type: DSB. ASK_ FM0 TX160RX400

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-13178 Rev. 02, page 35/ 38




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

Test Equipment
EQuIPMENT MANUFACTURER MobEL CaAL. Due
EMI Receiver HP HP&8546A 01/2014
EMI Receiver Filter Section HP HP85460A 01/2014
Anechoic Chamber Comtest CSAO01 01/2014
Bilog Antenna Schaftner CBL6112B 01/2014
Horn Antenna EMCO 3115 01/2014
Controller Deisel HD100 01/2014
Turn Table Deisel MA240 01/2014
LISN GSD NTWO06 01/2014

Test procedure: CE22R01
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8. PHorO

Fig. 8.1

Conducted Emissions Test Set-up
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Radiated Emissions Test Set-up
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