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< Nemko Section 1: Report summary

Report Number: 350922-3TRFWL
Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly) Specification: FCC 15 subpart C

Section 1: Report summary

This report contains an assessment of apparatus against specifications based upon tests carried out on
samples submitted at Nemko S.p.A.

Test specification:

FCC Part 15 Subpart C - Intentional Radiators -Operation within the band 125 kHz

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

Compliance status: Complies

Exclusions: None

Non-compliances: None

Report release history: Original release

Test location: Nemko S.p.A.Via del Carroccio, 4 — 20853 Biassono (MB) — ltaly
Registration number: 682159

The date of initial receipt of samples and the date of issue of the report.
This test report has been completed in accordance with the requirements of ISO/IEC 17025.

Nemko S.p.A. authorizes the applicant to reproduce this report provided it is reproduced in its entirety
and for use by the company’s employees only.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it,
are the responsibility of such third parties. Nemko S.p.A. accepts no responsibility for damages, if any,
suffered by any third party as a result of decisions made or actions based on this report.
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Nemko Spa Via del Carroccio, 4
20853 Biassono (ltaly)

Section 2: Equipment under test

Report Number: 350922-3TRFWL

Specification: FCC 15 subpart C

Section 2: Equipment under test

2.1 Identification of equipment under test (EUT)

The following information identifies the EUT under test:

Type of equipment:

RFID device

Product marketing name:

ZDM1604

Model :

ZDM1604-D-00

Model variant

ZDM1604-F-00

Serial number: 000018

Nemko sample number: 1/3

FCC ID: 2ANYI-ZDM1604D00
Date of receipt: 2018-05-18

2.2 Accessories and support equipment

The following information identifies accessories used to exercise the EUT during testing:
The EUT has been tested supplied by dc power supply

2.3 EUT description

The EUT is the RFID immobilizer mounted on Ducati motorcycle’s dashboard
Models are:
ZDM1604-D-00
ZDM1604-F-00 (variant)
They differ only for aesthetical (different silk-screening)

2.4 Technical specifications of the EUT

Operating frequency: 123-134 kHz; nominal 134.45 kHz
Modulation type: FSK

Occupied bandwidth: 2.96 kHz

Emission designator: 2K96A1D

Antenna data: Loop antenna

Power source 12 VDC
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Nemko Spa Via del Carroccio, 4
20853 Biassono (ltaly)

Section 2: Equipment under test

Report Number: 350922-3TRFWL

Specification: FCC 15 subpart C

Section 2: Equipment under test, continued

2.5 EUT setup diagram

Antenna
Loop
Transponder

O Antenna Cable up to 4 m

7
TMS3705x

134.2kHz RFID reader ASIC
/i Host Controller
HController

Body Control Module (BCM)

2.6 Operation of the EUT during testing

Continuous transmission mode

2.7 Modifications incorporated in the EUT

None

Page 5 of 30 |




@mko

Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly)

Section 3: Test conditions
Report Number: 350922-3TRFWL
Specification: FCC 15 subpart C

Section 3: Test conditions

3.1 Deviations from laboratory tests procedures

No deviations were made from laboratory test procedures.

3.2 Test conditions, power source and ambient temperatures

Normal temperature,
humidity and air
pressure test
conditions

Temperature: 15-30 °C
Relative humidity: 20-75 %
Air pressure: 860—1060 hPa

When it is impracticable to carry out tests under these conditions, a note to this effect
stating the ambient temperature and relative humidity during the tests shall be recorded
and stated.

Power supply range:

The normal test voltage for equipment to be connected to the mains shall be the nominal
mains voltage. For the purpose of the present document, the nominal voltage shall be the
declared voltage, or any of the declared voltages 5 %, for which the equipment was
designed.

3.3 Measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there may be
errors within the calibration limits of the equipment and facilities. The measurement uncertainty was calculated for
all measurements listed in this test report according to CISPR 16-4-2 “Specification for radio disturbance and
immunity measuring apparatus and methods — Part 4-2: Uncertainties, statistics and limit modelling — Uncertainty in
EMC measurements” and is documented in the Nemko Spa Technical Procedure WML1002. Furthermore,
component and process variability of devices similar to that tested may result in additional deviation. The
manufacturer has the sole responsibility of continued compliance of the device
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Section 3: Test conditions

Report Number: 350922-3TRFWL

Specification: FCC 15 subpart C

Section 3: Test conditions, continued

3.4 Test equipment

Equipment Manufacturer Model Serial N° Due date
Loop antenna R&S HFH2-Z2 831247/011 10/2020
Trilog Broad Band Antenna 25 MHz+2 GHz Schwarzbeck VULB 9162 9162-025 07/2018
Bilog antenna 1 +18 GHz Schwarzbeck STLP 9148 9148-123 06/2018
Broadband preamplifier 1 +18 GHz Schwarzbeck BBV 9718 9718-137 12/2018
EMI receiver 2Hz + 44 GHz R&S ESW44 101620 05/2019
Semi-anechoic chamber Nemko 10m semi-anechole 530 10/2018

Shielded room Siemens 10m control room 1947 NCR
Note: N/A = Not Applicable, NCR = No Cal Required, COU = CAL On Use
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Report Number: 350922-3TRFWL

Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly) Specification: FCC 15 subpart C

Section 4: Result summary

41 FCC Part 15 Subpart C: Test results

The column headed 'Required' indicates whether the associated clauses were invoked for the apparatus
under test. The following abbreviations are used:

N No : not applicable / not relevant.

Y Yes : Mandatory i.e. the apparatus shall conform to these tests.

N/T Not Tested, mandatory but not assessed. (See report summary)

Part Test description Required | Result
General requirements for FCC Part 15

§15.31(e) Variation of power source Y P
§15.203 Antenna requirement Y P
§15.207(a) | Conducted limits N/A N/A
§15.215(c) |20 dB bandwidth Y P
Specific requirements for FCC Part 15 Subpart C

§15.209(c) | Radiated emission limits, general requirements Y P
Notes:

Possible test case verdicts:

test case does not apply to the test object: N/A (Not applicable)
test object does meet the requirement: P (Pass)

test object does not meet the requirement: F (Fail)
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Report Number: 350922-3TRFWL

Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly) Specification: FCC 15 subpart C

Appendix A: Test results

Clause 15.31(e) Variation of the power source

For intentional radiators, measurements of the variation of the input power or the radiated signal level of
the fundamental frequency component of the emission, as appropriate, shall be performed with the
supply voltage varied between 85 % and 115 % of the nominal rated supply voltage. For battery-
operated equipment, the equipment tests shall be performed using a new battery.

Test date: 2018-05-22
Test results: Pass

Test data

Transmit output power was measured while supply voltage was varied from 10.2 V— 13.8 Vdc (greater
85 % to 115 % of the nominal rated supply voltage). No change in transmit output power and frequency
was observed.
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Report Number: 350922-3TRFWL
Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly) Specification: FCC 15 subpart C

Clause 15.203 Antenna requirement

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. The manufacturer may design the unit so that a broken antenna can
be replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited.
Further, this requirement does not apply to intentional radiators that must be professionally installed,
such as perimeter protection systems and some field disturbance sensors, or to other intentional
radiators which, in accordance with §15.31(d), must be measured at the installation site. However, the
installer shall be responsible for ensuring that the proper antenna is employed so that the limits in this
part are not exceeded.

Test date: 2018-05-23
Test results: Pass

Test data

- The EUT is professionally installed.

Detailed photo
Antenna for immobilizer integrated in the passive steering-lock unit
Ducati code: 652.4.024.1C

Caratteristica Min. Typ. Max Units
Induttanza 396 440 484 pH
Resistenza 3.99 42 441 0
Numero di spire - 95 - n
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Report Number: 350922-3TRFWL
Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly) Specification: FCC 15 subpart C

Clause 15.207(a) Conducted limits

An intentional radiator that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies,
within the band 150 kHz to 30 MHz, shall not exceed the limits in the following table, as measured using
a 50 pH/50 Q line impedance stabilization network (LISN). Compliance with the provisions of this
paragraph shall be based on the measurement of the radio frequency voltage between each power line
and ground at the power terminal. The lower limit applies at the boundary between the frequency

ranges.

. Conducted limit (dBuV)
Frequency of emission (MHz) -
Quasi-peak Average
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.

Test date: N/A
Test results: N/A

Special notes
N/A
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Report Number: 350922-3TRFWL
Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly) Specification: FCC 15 subpart C

Clause 15.215(c) 20 dB bandwidth

Intentional radiators operating under the alternative provisions to the general emission limits, as
contained in §§15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that the
20 dB bandwidth of the emission, or whatever bandwidth may otherwise be specified in the specific rule
section under which the equipment operates, is contained within the frequency band designated in the
rule section under which the equipment is operated. The requirement to contain the designated
bandwidth of the emission within the specified frequency band includes the effects from frequency
sweeping, frequency hopping and other modulation techniques that may be employed as well as the
frequency stability of the transmitter over expected variations in temperature and supply voltage. If
frequency stability is not specified in the regulations, it is recommended that the fundamental emission
be kept within at least the central 80 % of the permitted band in order to minimize the possibility of out-
of-band operation.

Test date: 2018-05-23
Test results: Pass

Special notes
None
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Report Number: 350922-3TRFWL
Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly) Specification: FCC 15 subpart C

Test data
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Report Number: 350922-3TRFWL
Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly) Specification: FCC 15 subpart C

Clause 15.209() Field Strength of any emissions

Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall not
exceed the field strength levels specified in the following table:

Frequency Field strength Measurement distance
(MHz) (LV/m) (dBpV/m) (m)
0.009-0.490 2400/F 67.6—-20log(F) 300
0.490-1.705 24000/F 87.6-20log(F) 30
1.705-30.0 30 29.5 30
30-88 100 40.0 3
88-216 150 43.5 3
216-960 200 46.0 3
above 960 500 54.0 3
Notes:
- F = frequency in kHz
- In the emission table above, the tighter limit applies at the band edges.
- For frequencies above 1 GHz the limit on peak RF emissions is 20 dB above the maximum
permitted average emission limit applicable to the equipment under test.

Test date: 2018-05-22
Test results: Pass
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Nemko Spa Via del Carroccio, 4
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Appendix A: Test results

Report Number: 350922-3TRFWL

Specification: FCC 15 subpart C

Clause 15. 209 Field Strength of any emissions continued

Special notes

- The spectrum was searched from 9 kHz to the 10" harmonic.

- The EUT was measured on three orthogonal axis.
- Al measurements were performed at a distance of 10 m (9 kHz to 30 MHz) and 3 m (30 MHz to 6

GHz)

- Al measurements were performed:

- below 30 MHz: using a quasi-peak detector with 9 kHz/30 kHz RBW/VBW,
- within 30—1000 MHz range: using a quasi-peak detector with 120 kHz/300 kHz RBW/VBW,
— above 1 GHz: using peak detector with 1 MHz/3 MHz RBW/VBW for peak results

- and using averagedetector with 1 MHz/10 Hz RBW/VBW for average results

— Only the worst data presented in the test report.

§ 15.205 Restricted bands of operation.

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 9601240 7.25—-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
417725417775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660—-1710 10.6—-12.7
6.26775—6.26825 108-121.94 1718.8—-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362—8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6—24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 Above 38.6
13.36-13.41

Page 15 of 30 |




Appendix A: Test results
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Report Number: 350922-3TRFWL

Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly)

Specification: FCC 15 subpart C

Clause 15. 209 Field Strength of any emissions

Test data, continued

Meas BW

(1 Bargraph

_TRG:SQL TDF Input2 "CAVO10M', "HFH2 21"

(QPK) 200 Hz  Meas Time ls
Att 10dB  Preamp On  Step TO Scan  Out AW () Frequency 134.4500 kHz
Input 2DC PS on  Notch Off

Average

guasiEeak

17.69 dBuV/m
28.71 dBuV/m

Limit Check '
110 dBulder]éa FCC:SUBPAP:&TC

TPk

CAMI[1] 37.34 dBpV/m

FCCSUBPARTC
)
100 dep/m

134.450 kHz

90 dBpvfm

80 dBpVm

70 dBpyfm

Fee-dBpm———TRG 60,000 dB v/m—

50 dBpWfm

[ 3 el

W

Sii

o !
30 dBpm—

e
; T i
20 depifm T T

M"‘""-Ff\\-.ﬁ.ﬂ

bt e,

et it d et s et Al it e st b TS i b

10 dBpifim

Stop 30.0 MH=z

Distance @10 m

Frequency (MHz) Level (dBuV/m) Limit (dBuV/m) Margin (dB) Detector
0.1345 37.3 84.1 -46.8 PK
0.1345 28.7 84.1 -55.4 QP
0.1345 17.7 84.1 -66.4 AV
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Report Number: 350922-3TRFWL
Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly) Specification: FCC 15 subpart C

Clause 15. 209 Field Strength of any emissions

Test data, continued

Meas BW (QPK) 120 kHz  Meas Time 1s

® Att 0dé  Preamp On  Step TC Scan Frequency 387.9900000 MHz
Input 1AZ PS On  MNotch Off
TOF Inputi "00-ULB2 162 TDF","00-CAVOS511+512.TOF"
1 Bargraph
Quasipeak  17.31 dBpV/m gElaacio 1y R, ] 0 10
Limit Check : : 3 : | 100 MHz PASS 3 : : : M1[1]  26.83 dBuV/m
I7ine FCC PART 15 : ! : : PASS ! : : : 387.990000 MHz
95 dBpvim T T T T T T T T T T T
| : N
50 dBpWfm
45 dBpim i

andn
FCC PART 15

35 dBpv/m
30 dBpv/m— R
25 dBuv/m— — ; Tl; -
ot | L MWJMU i Al Iy JMMWW
WWJWME WW : R : : + :
11 - - - - Ill 1 a - - - -
Fie 3 E E 3 CO T E E E
10 dBpvfm—— ; :
S dBphm

Range 1

Start 30.0 MHz Stop 1.0 GHz

Antenna in horizontal polarization @ 3 m

Frequency (MHz) Level (dBuV/m) Limit (dBuV/m) Margin (dB) Detector
80.0100 37.3 40.0 2.7 QP
80.1000 27.3 40.0 -12.7 QP
91.9800 23.2 43.5 -20.3 QP
96.0000 23.8 43.5 -19.7 QP
111.9900 26.4 43.5 -171 QP
127.9800 31.0 43.5 -12.5 QP
159.9900 31.0 43.5 -12.5 QP
207.9900 23.0 43.5 -20.5 QP
259.9800 19.9 46.0 -26.1 QP
387.9900 17.5 46.0 -28.5 QP
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Report Number: 350922-3TRFWL

Nemko Spa Via del Carroccio, 4 — -
20853 Biassono (ltaly) Specification: FCC 15 subpart C

Clause 15. 209 Field Strength of any emissions

Test data, continued

27.19 dBp¥/m
243.990000 MHz

=

Limit Check | ; | L 100MHZ PASS | ; ; b MI[1]
ine FCC PART 15 | P PASS : : : ;

55 dam'ﬂ

S0 dBpw/m:

45 depvm—— - - 1 - - —]

andn
FCC PART 15

35 dBpv/m

L milin g TR s
V1 Y S

15 dBpm— - - i

10 dBpv/m

S dBpvm

Start 30.0 MHz T Stop 1.0 GHz

Antenna in vertical polarization @ 3 m

Frequency (MHz) Level (dBuV/m) Limit (dBuV/m) Margin (dB) Detector
80.0100 26.7 40.0 -13.3 QP
92.0100 26.7 43.5 -16.8 QP
96.0000 26.3 43.5 -17.2 QP
112.0200 30.0 43.5 -13.5 QP
127.9800 27.7 43.5 -15.8 QP
159.9900 17.3 43.5 -26.2 QP
208.0200 24.0 43.5 -19.5 QP
235.9800 19.9 46.0 -26.1 QP
243.9900 18.1 46.0 -27.9 QP
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Nemko Spa Via del Carroccio, 4
20853 Biassono (ltaly) Specification: FCC 15 subpart C

Clause 15. 209 Field Strength of any emissions

Test data, continued

TPl Maw e 28w Max

DA o
PR

90 dBpmriShecks ;
Line FCC 15 AV CLASS B PASS
o dau&?me FCC 15 PK CLASS B PJT\SS

FCC 15 PK CLASS B
JU dBpum

60 dBpvim

FCC 15 AW CLASS B
SU aBpY/m

40 dBpyfm

30 depyfm

o M "

DRl e v e

0 dBpv/m
TF

|Start 1.0 GHz Stop 6.0 GHz

Antenna in horizontal polarization @ 3 m

Frequency (MHz) Level (dBuV/m) Limit (dBuV/m) Margin (dB) Detector
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Nemko Spa Via del Carroccio, 4
20853 Biassono (ltaly) Specification: FCC 15 subpart C

Clause 15. 209 Field Strength of any emissions

Test data, continued

1Pk Max e 24y Max
90 dB /S reaks PASS +
Line FCC 15 AV CLASS B PASS
0 dBu\!’]f-E'e FCC 15 PK CLASS B PJT\SS
FCC 15 PK CLASE B
FU dBpvm
60 dBpyfm
FCC 15 av CLASE B
SU OBHY M
40 depv/m MMM it
o MMV
20 dBpv/m M el el M//{/vw.w
0 dBpv/m
: T 3 :
|Start 1.0 GHz Stop 6.0 GHz

Antenna in vertical polarization @ 3 m

Frequency (MHz) Level (dBuV/m) Limit (dBuV/m) Margin (dB) Detector
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Report Number: 350922-3TRFWL
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Clause 15. 209 Field Strength, continued

Set up photo
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Report Number: 350922-3TRFWL

Nemko Spa Via del Carroccio, 4
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Specification: FCC 15 subpart C

Appendix B: Block diagrams of test set-ups

Radiated emissions set-up above 30 MHz

Radio absorbing
material

mast

ar;';:i;.a.. . ....-.....----»-..-.,,:.......-K-.

§<- ------ 3 m ------- > .................. é ;\;aer;ar:r:e

i : height
Ut s N
OO, i i
CN \ ]
i § Non-conducting § 1im i
80§cm § Turntable § i i
N \ |
i \ | i i
§ § Metal ground plane V V

! Antenna

Radiated emissions set-up below 30 MHz

T ariabie 210 10 m

4 &\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%\\\\\\\ 4 """"""
80 cm Non-conducting 80§cm

Turntable

v

_________________________________ .>:

To test receiver

Active Loop
Antenna

To test receiver
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Appendix B: Block diagrams

Report Number: 350922-3TRFWL

Specification: FCC 15 subpart C

Block diagram, continued

Conducted emissions set-up

I

80§ cm

Vi

Frequency stability set-up

conducting
Turntable

Vertical ground
plane 40 cm
from EUT

%ﬁ%ﬁéﬁ—ﬂ

To test receiver

I
: |
gEooog | : Variable power supply
o OEmE < | Antenna
: 8 ) A
B g o © : port EUT |
oooo |
ﬁ 8 o | | 00 00
[m] 0 oo O |
port : Y
I
I

N
To power supply
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Report Number: 350922-3TRFWL
Nemko Spa Via del Carroccio, 4

20853 Biassono (ltaly) Specification: FCC 15 subpart C

Appendix C: EUT photos

Front ZDM1604-D-00
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Nemko Spa Via del Carroccio, 4
20853 Biassono (ltaly)

Appendix C: EUT photos

Report Number: 350922-3TRFWL

Specification: FCC 15 subpart C

Label images

Final label (ZDM1604-D-00)

Final label (ZDM1604-F-00)
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End of report
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