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SUMMARY

The equipment complies with the requirements agogrb the following standard(s):
47CFR Part 15 (2014)Radio Frequency Devices

RSS 210 (Issue 8, December 201Qjcence-exempt Radio Apparatus (All Frequency
Bands): Category | Equipment

RSS-Gen (Issue 4, November 2014%keneral Requirements and Information for the
Certification of Radio Apparatus

ANSI C63.4 (2009):American National Standard for Methods of Measumme
of Radio-Noise Emissions from Low-Voltage Electtiaad Electronic
Equipment in the Range of 9 kHz to 40 GHz

ANSI C63.10 (2009)American National Standard for Testing Unlicensedelgss Devices

Date of issue: Dec 10, 2014

Prepared by: Reviewed b
Wakeyou ngHroject Engineer) Daniel Zh iewer)
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Intertek IC: 4807A-C1406A

Description of Test Facility

Name: Intertek Testing Services Limited Shanghai
Address: Building 86, No. 1198 Qinzhou Rd., No&hanghai 200233, P.R. China

FCC Registration Number: 236597
IC Assigned Code: 2042B-1

Name of contact: Jonny Jing

Tel: +86 21 61278271
Fax: +86 21 54262353
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

1. General Information

1.1 Applicant Information

Applicant: TELRADIO AB
Datavagen 21, SE-436 32 Askim, Sweden
Name of contact: JzdRibbe
Tel: +46 31 7485460
Fax: +46 31 685464
Manufacturer: TELE RADAB
Datavagen 21, SE-436 32 Askim, Sweden
Date of sample receipt: Aug 1, 2014
Sample Identification No: /
Date of test: Aug 1, 2014 ~ Nov 20,4201

1.2 Identification of the EUT

Equipment: RF Module

Type/model: D00003-D7-3, CL-TR338-1
FCC ID: ONFC1406A

IC: 4807A-C1406A
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

1.3 Technical specification

Operation Frequency Band: 13.56MHA3.56MHz
Modulation: ASK

Antenna Designation: PCBeana

Rating: DC 2.8 -4.2V

(powered by the host device)

Description of EUT: Thexe three models. They are electrically identical
except for different model names. Therefore, theleho
D00007-03 was chosen to perform test as
representative.
The EUT is a RFID Module.

Channel Description: One channel ongmely 13.56MHz.

1.4 Mode of operation during the test / Test peripérals used

For the EUT can be configured in any axes as teewants, it was set up in three axis (X,
Y, Z) and performed test. The three axes weredeste by one while the test receiver
worked as “max hold” continuously and the highestding among the whole test procedure
was recorded.

Host device: Transceiver T14-4 manufactured by TRADIO AB
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Intertek

2. Test Specification

2.1 Instrument list

FCC ID: ONFC1406A
IC: 4807A-C1406A

Equipment Type Manu. Internall Cal. Date Due date
no.
Test Receiver ESCS 30 R&S EC 2107 2014-10-2015-10-20
Test Receiver ESIB 26 R&S EC 3046 2014-10;2D15-10-19
A.M.N. ESH2-75 R&S EC 3119 2014-1-9 2015-1-8
Bilog Antenna CBL 6112D TESEQ EC 4206 2014-4-27 320126
Horn antenna HF 906 R&S EC 3040 2013-4-28 2015-4-27
Pre-amplifier Pre-amp 18 R&S EC 3220  2014-4-12 2018
Semi-anechoic - Albatross EC 3048 | 2014-5-11f 2015-5-10
chamber project
High Pass Filter| WHKX 1.0/15G+ Wainwright | EC4297-1 2014-1-8 2015-1-7
10SS
Power sensor / | N1911A/N1921A Agilent EC4318 | 2014-04-122015-04-11
Power meter
Loop Antenna FMZB 1516 SCHWARZB / 2013-11-29| 2014-11-28
ECK
Temperature SETH-E tayasaf EC4315 2014-4-9 2015-4:9
Camber

2.2 Test Standard

47CFR Part 15 (2014)
RSS 210 (Issue 8, December 2010)
RSS-Gen (Issue 4, November 2014)

ANSI C63.4 (2009)

ANSI C63.10 (2009)
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

2.3 Test Summary

This report applies to tested sample only. This gort shall not be reproduced in part
without written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE IC REFERANCH RESULT

RSS210

Fundamental emission  15.225(a) (b) (c) Clause A2.6 Pass
(&) (b) (c)

Spurious emission 15.225(d) CIaEsSeSi%OG(d) Pass

Frequency stability 15.225(e) Clifssezi(z) 6 Pass

Power I|n_e gonducted 15.207 RSS-Gen Pass

emission Clause 8.8
20dB Bandwidth 15.215(c) / Pass
Occupied Bandwidth / CF:QIZJSs:SgnG Pass
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

3. Fundamental Emission
Test result: PASS
3.1 Test limit

3.1.1 The fundamental emission shall comply with thatsnbelow:

Fundamental Frequency Limit at 30m Limit at 3m

(MHz) (dBuV/m) (dBuV/m)
13.110-13.410 40.50 80.50
13.410 — 13.553 50.50 90.50

13.553 — 13.567 84.00 124.00
13.567 — 13.710 50.50 90.50
13.710 - 14.010 40.50 80.50

3.2 Test Configuration

\WWAVAVA

VVVVVVVVVVVY -
S <
> EUT ]
g \Antenna mast Turn Table <

Test receiver

3.3 Test procedure and test setup
The measurement was applied in a 3m semi-anecharuloer.

The center of the loop antenna shall be 1 m aldmédrizontal metal ground plane. The
turn table rotated 360 degrees to determine thitio®f the maximum emission level.

The X, Y and Z polarities of the loop antenna wassessed and the max hold reading of the
three axes was listed in this report.

The radiated emission was measured using thegesiver with the resolutions bandwidth
set as: RBW = 10kHz, VBW = 30kHz
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

3.4 Test protocol

® RBW 10 kH=z Marker 1 [T1 ]
VBW 30 kH=z 63.26 dBuv
Ref 126 dBuv Att 55 dB SWT 10 ms 13.561600000 MHZ
Offpet 2 4B
120
110
[/ ZE|
100
50
15-225
ol
70
|
a0 (
| - o 1 i f\
LAWY YOI TR Y v VA SV LYY W VW VORI LV SV [ ATV AT
40
30
Center 13.56¢ MHz 90 kHz/ Span 900 kH=z

Date: 3.NOV.2014 09:37:18

Frequency | Correct Factor | Corrected Reading Limit Margin | Detector
(MH2z) (dB/m) (dBuV/m) (dBuV/m)
13.56 11.20 63.30 124.00 60.70 PK

Remark: 1.Correct Factor = Antenna Factor + CablesL
2. Corrected Reading = Original Receiver Readit@ptrect Factor
3. Margin = limit - Corrected Reading

Example: Assuming Antenna Factor = 20.20dB/m, Cabks = 2.00dB,
Original Receiver Reading = 10.00dBuV, limit = 40d@BuV/m.
Then Correct Factor = 20.20 + 2.00 = 22.20dB/myr€&xed Reading = 10dBuV +
22.20dB/m = 32.20dBuV/m; Margin = 40.00dBuV/m -3xBuV/m = 7.80dB.
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WWAVAVA

FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

4. Spurious Emission

Test result: PASS

4.1 Test limit

The emission shall test through the 10th harmonto d0GHz, whichever is lower.
For emission outside the band 13.110-14.010 MHshauld comply with the radiated
emission limits specified ifl15.209(a) showed as below:

Frequency Field Strength Measurement Distance
(MHz) (dBuV/m) (m)
0.009- 0.490 147.6-20lgk(R) 3
0.490- 1.705 127.6-20lgk(R) 3
1.705- 30.0 69.5 3
30 - 88 40.0 3
88 - 216 43.5 3
216 - 960 46.0 3
Above 960 54.0 3

4.2 Test Configuration

| VVVVVVVVVVVV -
T <
> EUT ]
g v\Antenna Turn Table <

Test receiver
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

4.3 Test procedure and test setup
The measurement was applied in a 3m semi-anechaiuloer.

For emission test lower than 30MHz, The centeheflbop antenna shall be 1 m above the
horizontal metal ground plane. The turn table exte8860 degrees to determine the position
of the maximum emission level.

Both X, Y and Z polarities of the loop antenna waseessed and the highest reading was

listed in this report.

For emission test higher than 30MHz, the EUT antlators were placed on a 0.8m high
turntable above the horizontal metal ground pldime turn table rotated 360 degrees to
determine the position of the maximum emissionlléllee EUT was set 3 meters away

from the receiving antenna which was mounted oardenna mast. The antenna moved up
and down between from 1 meter to 4 meters to futdlee maximum emission level.

Both horizontal and vertical polarities of the neagy antenna were assessed and the higher
reading was listed in this report.

The radiated emission was measured using thegesiver with the resolutions bandwidth
set as:

RBW = 300Hz, VBW = 1kHz (9kHz~0.15MHz)
RBW = 10kHz, VBW = 30kHz (0.15MHz~30MHz)
RBW = 100kHz, VBW = 300kHz (30MHz~1000MHz)
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Intertek

4.4 Test protocol

FCC ID: ONFC1406A
IC: 4807A-C1406A

Antenna | Frequency| Correct | Corrected Reading Limit Margin | Detector
(MHz) Factor (dBuV/m) (dBuV/m)
(dB/m)

X 6.79 11.40 37.30 69.50 32.2 PK
Y 24.25 10.50 30.90 69.50 38.6 PK
Z 9.36 11.30 28.70 69.50 40.8 PK
H 339.08 16.40 32.40 46.00 13.60 PK
H 366.39 17.40 41.30 46.00 4.7( QP
H 652.04 22.80 39.60 46.00 6.4( PK
Vv 366.29 17.40 41.10 46.00 4.90 PK
Vv 652.04 22.80 42.40 46.00 3.60 QP
Vv 908.64 25.10 37.80 46.00 8.2( PK

Remark: 1.Correct Factor = Antenna Factor + CablesL
2. Corrected Reading = Original Receiver Readit@ptrect Factor
3. Margin = limit - Corrected Reading
4. The QP detector is applied only while the Puégmetition frequency of assessed

Example: Assuming Antenna Factor = 20.20dB/m, Cabks = 2.00dB,
Original Receiver Reading = 10.00dBuV, limit = 40d®BuV/m.
Then Correct Factor = 20.20 + 2.00 = 22.20dB/my&xed Reading = 10dBuV +
22.20dB/m = 32.20dBuV/m; Margin = 40.00dBuV/m - 3&BuV/m = 7.80dB.

frequency is higher than 20Hz.
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

X axis, 9kHz - 30MHz

Level [dBuV/m]
80
70
60 ]
X . X
X X
50 X L X y
X
40 X
A X
X
30 ” X
20
10
0
9k 20k 40k 100k 300k M 2M  4M 0M  30M
Frequency [Hz]
x  MES WA1015_X_red
MES WA1015 X pre
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

Y axis, 9kHz - 30MHz

Level [dBuV/m]
80
70
5 X

0 X x «

X . XX
X
50 o "
40 X
X X
X

30 ¥ ¥
20
10

0

9k 20k 40k 100k 300k M 2M  4M 0M  30M

Frequency [Hz]

x  MES WA1015_Y_red

MES WA1015_ Y _pre
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

Z axis, 9kHz - 30MHz

Level [dBuV/m]
80
70 X
60 X
X X
50 J T X
I .
40 X
X
X
30 X X X
X.
20
10
0
9k 20k 40k 100k 300k M 2M  4M 0M  30M
Frequency [Hz]
x MES WA1015 Z red
MES WA1015 Z pre
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Intertek

Horizontal, higher than 30MHz

FCC ID: ONFC1406A
IC: 4807A-C1406A

Level [dBuV/m]
80
70
60
50
| X%
40 X X
X
30
X
20
10
0
30M 50M 70M 100M 200M  300M 500M 700M 1G
Frequency [Hz]
x MES WA1014 H3 red
MES WA1014 H3 pre
—LIM FCC15F 3 QP Field Strength QP
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

Vertical, higher than 30MHz

Level [dBuV/m]
80
70
60
50

I S
40 X
X

30
20 X
10

0

30M 50M 70M 100M 200M  300M 500M 700M 1G

Frequency [Hz]

x MES WA1014 V3 red

MES WA1014 V3 _pre
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

5. Frequency Stability (Temperature Variation)

Test result: PASS
5.1 Test limit
The frequency tolerance of the carrier signal sbalinaintained within £0.01% of the
operating frequency over a temperature variation26f degrees to +50 degrees C at normal

supply voltage.

5.2 Test Configuration

Temperature Chamber

Receiving antenn

\

Supporting

Spectrum Analyzer

O RF port

5.3 Test procedure and test setup

Test Procedure as per ANSI 63.10 clause 6.8.1.
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Intertek

5.4 Test protocol

FCC ID: ONFC1406A
IC: 4807A-C1406A

Voltage | Temp | Freq measured| Freq nominal | Tolerance Limit
(V) (°C) (MH2z) (MH2z) (%) (%)
-20 13.56007 0.0005
-10 13.56006 0.0004
0 13.56003 0.0002
10 13.56003 0.0002
3.3 13.560 0.01
20 13.56003 0.0002
30 13.56003 0.0002
40 13.56003 0.0002
50 13.56003 0.0002
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

6. Frequency Stability (Voltage Variation)

Test result: PASS

6.1 Test limit

The frequency tolerance of the carrier signal sbalmaintained within £0.01% for a
variation in the primary supply voltage from 85%ltt6% of the rated supply voltage at a
temperature of 20 degrees C. For battery operapeipment, the equipment tests shall be
performed using a new battery.

6.2 Test Configuration

Temperature Chamber

Variable Receiving antenn
Power

Soony \
(@]

Spectrum Analyzer

O RF port

6.3 Test procedure and test setup

Test Procedure as per ANSI 63.10 clause 6.8.2.
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i FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

6.4 Test protocol

3.3 13.56003 0.0002
20 2.38 13.56003 13.560 0.0002 0.01
4.83 13.56003 0.0002
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Intertek

7. Power line conducted emission

FCC ID: ONFC1406A
IC: 4807A-C1406A

Test result: Pass
7.1 Limit
Conducted Limit (dBuV)
Frequency of Emission (MHz
QP AV
0.15-0.5 66 to 56* 56 to 46 *
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
7.2 Test configuration
EUT
+ Peripheral !
i devices I__|
" LISN | LISN EMI receiver

X For table top equipment, wooden support is 0.8ight¢able

[ ] For floor standing equipment, wooden support 1srOheight rack.
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A

7.3 Test procedure and test set up

The EUT are connected to the main power througheaimpedance stabilization network
(LISN). This provides a 50/50uH coupling impedance for the measuring equignigre
peripheral devices are also connected to the nairepthrough a LISN that provides a
50Q/50uH coupling impedance with &Xermination.

Both sides (Line and Neutral) of AC line are chetk® maximum conducted interference.
In order to find the maximum emission, the relapesitions of equipment and all of the
interface cables must be changed according to AMSL4 on conducted measurement.
The bandwidth of the test receiver is set at 9 kHz.

D}XDummy load is applied according to KDB 174176 (R¥ftjis terminated with a resistor).
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Intertek

7.4 Test protocol

dETE
B0

FCC ID: ONFC1406A
IC: 4807A-C1406A

EMNZZGP

EMNZ2AY

' ' ' ' ] ' o ] ' ' ' ' ' [ '
?D """ F-=----- 1= Bl el T il Tl Sl el B Bl Claitialitiet [liniatalt Bl el Sl sy Bt Tl [l
' ' ' ' ' ' [ ' ' ' ' ' ' o '

60

a0

40

a0

-20
015 10 100 ano
MHz
Frequency| Correct Factory Corrected Reading Limit Margin
(MH2z) (dB) (dBuV) (dBuV) (dB)
QP AV QP AV QP AV
0.15 (N) 3.00 36.21 23.46 65.75655.75 | 29.54| 32.29
0.26 (L) 3.00 40.20 26.92 61.3551.35 | 21.15| 24.43
0.42 (N) 3.00 39.73 23.44  57.4547.45 | 17.72| 24.01
0.74 (N) 3.00 40.44 20.86 56.00 46.00 | 15.56| 25.14
1.70 (L) 3.00 33.09 13.26 56.00 46.00 | 22.91| 32.74
3.30 (N) 3.00 36.79 19.37 56.0046.00 | 19.21| 26.63
Remark: 1. Correction Factor (dB) = LISN Factor Y@BCable Loss (dB).
2. Margin (dB) = Limit - Corrected Reading.
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FCC ID: ONFC1406A
Intertek IC: 4807A-C1406A
8. 20dB Bandwidth

Test result: Pass

8.1 Limit
The 20dB bandwidth should be fallen in the allodaiperating frequency range.

8.2 Test configuration

WWAVAVA

| VYVVVVVVVVVVV -
5 <
> EUT ]
g \Antenna Turn Table <

Test receiver

8.3 Test procedure and test set up
The measurement was applied in a 3m semi-anecharuloer.
The center of the loop antenna shall be 1 m aldwédrizontal metal ground plane.

The radiated emission was measured using theessitver with the resolutions bandwidth
set as:

RBW = 1kHz, VBW = 3kHz
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Intertek

8.4 Test protocol

FCC ID: ONFC1406A
IC: 4807A-C1406A

Lower point Higher point Bandwidth Allocated bandwidth
(MHz) (MHz) (kHz) (MHz)
13.558 13.563 5 13.110 ~ 14.010
® REW 1 kHz Marker 3 [T1 ]
VBW 3 kHz 4z .47 dBuv
Ref 72 dBuv Att 35 dB SWT 40 ms 13.562692500 MH=z

r
f
a
&

Pali

rarwer

T T T

52.58 dBuv

1356013700 MHZ
-0 / \ Marker| 2 [T1
=D 41.p5 dBuv
13557712500 MH=

il

D1 42.58 dBpv

=,

-0 . r{ﬁﬂﬁﬂ

E|N

o

MMVVVWW Man 4

fl

'

-0

10

F-20

Center 13.56 MHz

3 kHz/
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WWAVAVA

Intertek

9. Occupied Bandwidth

Test result: Tested

9.1 Limit
No limit applied.

9.2 Test configuration

FCC ID: ONFC1406A
IC: 4807A-C1406A

VVVVVVVVVVVV

EUT

™~ Antenna

Turn Table

AAAA

Test receiver

9.3 Test procedure and test set up

The measurement was applied in a 3m semi-anecharuloer.

The center of the loop antenna shall be 1 m aldwédrizontal metal ground plane.

The radiated emission was measured using theessitver with the resolutions bandwidth

set as:
RBW = 1kHz, VBW = 3kHz
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Intertek

9.4 Test protocol

FCC ID: ONFC1406A
IC: 4807A-C1406A

Lower point Higher point 99% Occupied Bandwidth
(MHz) (MHz) (kHz)
13.5593 13.5609 1.60
® REW 1 kHz Marker 1 [T1 ]
VBW 3 kHz 63.08 dBuv
Ref 72 dBuv Att 35 dB SWT 100 ms 13.560137500 MH=z

r
f
a
&

DT T OO U Ut KT
Temp 1| [T1 CBW]

56.p0 dBuv

]
55.p8 dBuv
T3[.EE9300P00 MRz
Temp 2| [T1 CBY]
L 13l.se0cooboo Mmz

-0

10

F-20

Center 13.56 MHz

10 kH=z/ Span 100 kHz
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