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01. SAFETY WARNINGS

This product is certified in accordance with European Community

Ce (EC) safety standards.
This product complies with Directive 2011/65/EU of the European
Parliament and of the Council, of 8 June 2011, on the restriction
RoHS | of the use of certain hazardous substances in electrical and

electronic equipment and with Delegated Directive (EU) 2015/863
from Commission.
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(Applicable in countries with recycling systems). This marking on
the product or literature indicates that the product and electronic
accessories (eg. Charger, USB cable, electronic material, controls,
etc.) should not be disposed of as other household waste at the
end of its useful life. To avoid possible harm to the environment
or human health resulting from the uncontrolled disposal
of waste, separate these items from other types of waste and
recycle them responsibly to promote the sustainable reuse
of material resources. Home users should contact the dealer
where they purchased this product or the National Environment
Agency for details on where and how they can take these items
for environmentally safe recycling. Business users should contact
their vendor and check the terms and conditions of the purchase
agreement. This product and its electronic accessories should
not be mixed with other commercial waste.

This marking indicates that batteries should not be discarded like
other household waste at the end of their useful life. Batteries
must be delivered to selective collection points for recycling.

The different types of packaging (cardboard, plastic, etc.) must be
subject to selective collection for recycling. Separate packaging
and recycle it responsibly.

This markingindicates thatthe productand electronicaccessories
(eg. charger, USB cable, electronic material, controls, etc.) are
susceptible to electric shock by direct or indirect contact with
electricity. Be cautious when handling the product and observe
all safety procedures in this manual.




01. SAFETY WARNINGS

INSTALLATION

- Installation must be carried out by a qualified technician.

« Install the sensor only on a floor capable of supporting the load
specified in the technical specifications.

- After opening the cover, check that the seal is clean and correctly
positioned, and tighten the screws to maintain the IP68 protection
rating.

+ Do not modify the equipment.

«Use only MBAT3.6V2200 (rechargeable, with solar panel) or
MBAT3.6V8100 (non-rechargeable) batteries. Using the wrong type of
battery may cause a fire or explosion.

-The MBAT3.6V8100 battery is not rechargeable. Do not attempt to
charge it.

- Do not short-circuit the batteries, open, crush, puncture, or heat them
above the specified temperature, and do not burn them.

+The rechargeable battery should only be charged between 0 °C and
45 °C.

+ Observe the correct polarity when fitting the battery; do not force the
connector to fit incorrectly

- Do not use batteries that are damaged, deformed or leaking.

USE WITH AUTOMATIC SYSTEMS

+The MSMF-LOOP is not a safety device and must not be used on its own
as such. It detects vehicles but does not detect people. The automatic
gate’s safety devices (photocells, safety edges) remain mandatory.

MOTORLINE ELECTROCELOS SA.
Travessa do Sobreiro, n229
4755-474 Rio Covo (Santa Eugénia)
Barcelos, Portugal

SYMBOLS LEGEND:

E - Important safety notices
i « Useful information

E - Programming information

‘A=

+ Potentiometer
information

« Connectors
information

 Buttons information
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02. MSMF-LOOP

GENERAL DESCRIPTION

The MSMF-LOOP is a magnetic sensor for vehicle detection with:

« Power supply solar panel + rechargeable or non-rechargeable battery;
« Communication via 868-869,8 MHz;

- Detection range up to 1 m;

* Integrated status LEDs;

« Very low power consumption operation.

The MSMF-LOOP sensor has been designed to work in conjunction with the MRMF-REC receiver, which
is responsible for receiving the signals sent by the sensors, processing them, and activating the relay
outputs according to the configured operating mode.

All system programming, channel management, and calibration are carried out through the receiver,
which can connect up to eight MSMF-LOOP sensors completely wirelessly, ensuring reliable, secure, and
synchronized communication.

« Sensors must be programmed and calibrated after installation at the final location;

- Keep sensors away from magnetic materials and electrical connections during installation
and operation (proximity to magnetic materials can interfere with readings);

- If a sensor is placed too close to a metal gate, the movement of the gate may cause
interference with detection. It is recommended that the sensor be installed at least 1.5
metres from the gate.

« After calibration, the device emits a detection signal.

This device should not be used as a safety device on its own, but should only complement
other safety methods.

Makaviins® 3A m
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02. MSMF-LOOP
DIMENSIONS - MSMF LOOP

0128

D145

DIMENSIONS - LOOP-RMP
(Optional - Sold separately)

- 0160 .
N @231 ”




02. MSMF-LOOP
TECHNICAL CHARACTERISTICS

MSMF-LOOP

* Sensor

Magnetometer

* Power supply

Power Supply: 3.35V Solar Panel + 3.2V 1800mAh
Rechargeable Battery or
3.6V 7800mAh Non-Rechargeable Battery

* RF Frequency

868MHz ~ 869.8MHz

CONSU

» Non-rechargeable battery & self-test off

* Modulation FSK / LoRa
« RF Power (max.) 14dBm

* RF Sensitivity -100dBm

« RF Range (open field) 50m

* Protection class 1P68

- Static Load Capacity 40 Tons

« Dimensions P145x45mm
- Maximum speed for detecting presence 50km/h

- Vehicle detection range Up to 1m

MPTION

Up to 100uAh

» Non-rechargeable battery & self-test on

Up to 240uAh

« Solar panel + rechargeable battery & self-test
off

Up to 90uAh

« Solar panel + rechargeable battery & self-test on

Up to 200uAh

« During signal transmission Up to 50mA
* With the LEDs switched on + 100uAh
« While detecting a vehicle Up to 20mA

“E

02. MSMF-LOOP

TECHNICAL CHARACTERISTICS

RECHARGEABLE BATTERY - MBAT3.6V2200

 Chemistry Li-lon

« Dimensions 103450

« Nominal voltage 3.6V

« Maximum voltage 4,1V

« Capacity 2200mAh
« Operating temperature (Charging) 0°C to 45°C

« Operating temperature (Discharging)

-20°Cto 60°C

« Storage temperature

-20°Cto 50°C

« Charging in the sun

16% in 1h

« Charging in the shade

8% in 1h

NON-RECHARGEABLE BATTERY - MBAT3.6V8100

« Chemistry Li-SOCl2

- Dimensions 14500 1S3P

» Nominal voltage 3.6V

- Capacity 8100mAh

- Operating Temperature -60°C up to 85°C
« Storage Temperature Up to 30°C

ESTIMATED BATTERY LIFETIME

Rechargeable battery 1 2 years
WITH SELF-TEST OFF
Non-rechargeable battery 9 years
Rechargeable battery 1 10 months
WITH SELF-TEST ON
Non-rechargeable battery 3 years and 8 months

- Battery life may vary depending on the number of detections made;
- The lifespan of rechargeable batteries takes into account consumption that cannot be
offset by the solar panel.
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03. INSTALLATION

MSMF-LOOP INSTALLATION

IMPORTANT

 Program and calibrate the sensors after final installation;

- Avoid proximity to magnetic materials and electrical cables/connections; they may cause reading
interference.

- Metal gates: The opening and closing movement may cause interference if the sensor is too close; it is
therefore recommended that the sensor be installed at least 1.5 metres from the gate.

DRILL THE PAVEMENT
Dig a hole in the ground deep enough to
embed the sensor.

APPLY ADHESIVE

Apply some type of adhesive to the hole, such
as chemical anchor or cement, and place the
sensor base into the hole while the adhesive
is still fresh.

CLOSE THE DEVICE
Apply the MSMF-LOOP display and cover and
secure with screws.

After the installation is complete, the
LEDs light up, confirming a successful
installation.

Makaviins® 5A m
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03. INSTALLATION

MSMF-LOOP-RMP INSTALLATION

(Optional - Sold separately)

IMPORTANT

« Program and calibrate the sensors after final installation;

« Avoid proximity to magnetic materials and electrical cables/connections; they may cause reading
interference.

- Metal gates: The opening and closing movement may cause interference if the sensor is too close; it is
therefore recommended that the sensor be installed at least 1.5 metres from the gate.

DRILL THE PAVEMENT

Drill four 5 mm diameter holes in the
pavement and secure the ramp to the ground
using screws.

APPLY ADHESIVE

Apply a suitable adhesive to the top of the
ramp. While the adhesive is still wet, insert
the sensor base into the hole

CLOSE THE DEVICE
Apply the MSMF-LOOP display and cover and
secure with screws.

After the installation is complete, the |
LEDs light up, confirming a successful
installation.




03. INSTALLATION

INSTALLATION MODES

The MSMF-LOOP can be installed in various ways to trigger the MRMF-REC relays under
certain conditions. The MRMF-REC must be configured to the defined mode

It is not mandatory to install 8 MSMF-LOOPs.

P Ll 1L

FREE MODE

Operation Free user installation and configuration

A In the other modes, the sensors must follow the channels shown in the diagram

ANTI-CRASH P >LL>R

Opens the barrier or gate when detecting a vehicle in group 1, keeping it open during the journey

and giving the closing command when the vehicle leaves the range of group 2, ensuring that the
barrier or gate does not close while the vehicle is halfway through the journey. If the journey is not
completed, the closing command is executed after the set time.

+ Sensors 1to 4 send a signal when they detect a vehicle, and the receiver activates the relay.
+ Sensors 5 to 8 send a signal after detecting and then stop detecting a vehicle, and the
Operation receiver deactivates the relay.

+ Sensors must be installed with the arrows pointing in the direction of vehicle movement;

+ The sensors must be installed in the position shown in the diagram.

Channel 1to 4
« Presence/direction detection mode (/2 £2);
« Same direction selected.

MSMF-LOOP
settings Channel 5 to 8 ) )
- Presence/direction detection mode (d /2 £i2);
+ Same direction selected;
- Signal inversion ON (‘{n > 1)
MRMF-REC . .
Gt « Relay reset in case of error must be enabled (~& > £ ! ate 99);

Group 1 .' Group 2

-—) B .

Makaviins® 6A
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03. INSTALLATION

INSTALLATION MODES

LOGIC AND P >LL>An

Opens the barrier or gate when a vehicle is detected by group 1 and then by group 2, ensuring that
the barrier or gate only opens when the vehicle passes through the correct path. Can be used to
detect vehicle direction more accurately

- Sensors 1to 8 send a signal when they detect a vehicle;
- The receiver only activates the relay when it receives a signal from at least one

Operation sensor in group 1and at least one sensor in group 2;
« The sensors must be installed in the position shown in the diagram.
Channels 1to 8

MSMF-LOOP « Presence or direction detection mode (d/);

settings - Same direction selected;
« Signal inversion OFF (‘{n > 00)

MRN.'F'REC - The setup is automatic. You don't need to take any action.

settings

Group 1 Group 2 .'

zgﬁﬁ

« Itis not mandatory to use 8 MSMF-LOOPs, but at least one per group is required.
 The distance between groups depends on the area and the desired application.
« The distance between sensors in the same group depends on the width of the lane or the desired application.

6B Mataviins®
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03. INSTALLATION

INSTALLATION MODES

LOGIC AND ANTI-CRASH P >LL>AAR

Combine the AND logic with Anti-Crash, giving the opening command only when a vehicle is

detected by group 1.1 and then by group 1.2, keeping the barrier or gate open during the journey.
The closing command is given when the vehicle passes through groups 2.1 and 2.2 and leaves the
range of group 2.2.

« Sensors 110 4 send a signal when they detect a vehicle;

+ The receiver activates the relay when it receives a signal from group 1.1 and group 1.2;

« Sensors 5 to 8 send a signal after detecting and no longer detecting a vehicle;

Operation + The receiver deactivates the relay after receiving a signal from group 2.1 and group 2.2;

« The sensors must be installed in the position shown in the diagram;

+ When the required detection mode is directional, you must install the sensors in the
direction of the vehicles’ movement (see the direction of the arrows on the sensor).

Channel 1to 4
- Presence or direction detection mode (d'f);
+ Same direction selected..

MSMF-LOOP
settings Channel 5to 8 o )
- Presence or direction detection mode (d'f);
« Same direction selected;
« Signal inversion ON ({n > 0)
bt e « Relay reset in case of error must be active (m& > £ /to 99)
settings

Group 1.1 Group 1.2 Group 21 Group 2.2
8@ @ '@
2@|+8 @ [s@

- Itis not mandatory to use 8 MSMF-LOOPs, but at least one per group is required.
« The distance between groups depends on the area and the desired application.
« The distance between sensors in the same group depends on the width of the lane or the desired application.

Makaviins® 7A
Hf eIk it
kN Z

03. INSTALLATION

INSTALLATION MODES

ANTI-CRASH BIDIRECIONAL P >LL>A2

Similar to Anti-Crash mode, it ensures that the barrier or gate does not close while a vehicle is
passing through, and can be used on roads where vehicles enter and exit through the same barrier
or gate. Groups 1.1 and 2.1 act in one direction and groups 1.2 and 2.2 act in the opposite direction.

+ Group 1.1 sends a signal when it detects a vehicle;

+ The receiver activates the relay;

+ Group 2.1 sends a signal after detecting and then stopping the detection of a vehicle;

+ The receiver deactivates the relay;

+ Group 2.2 sends a signal when it detects a vehicle;

+ The receiver activates the relay;

+ Group 1.2 sends a signal after detecting and then stopping the detection of a vehicle;

Operation + The receiver deactivates the relay;

+ The sensors must be installed in the position shown in the diagram.

» When the signal for the sequence ‘Group 1.1+ Group 2.1" is activated, it automatically
deactivates the signal for ‘Group 2.2 + Group 1.2".

+ When the signal for the sequence ‘Group 2.2 + Group 1.2’ is activated, it automatically
deactivates the signal for ‘Group 1.1 + Group 2.1".

+ When the desired detection mode is directional, you must install the sensors in the
direction of vehicle movement (see the direction of the arrows on the sensor).

Channels 1and 2

+ Presence or direction detection mode (d ' /);

- The direction must be the same as in channels 5 and 6, opposite to channels 3, 4,7 and 8;
« Signal inversion OFF (. > &0)

Channels 3 and 4

« Presence or direction detection mode (c ' /);

- The direction must be the same as in channels 7 and 8, opposite to channels 1, 2, 5 and 6;
MSMF-LOOP « Signal inversion ON (f.n > &)

settings Channels 5 and 6

« Presence or direction detection mode (d /);

« The direction must be the same as on channels 1and 2, opposite to channels 3, 4,7 and §;
- Signal inversion ON (F.n > /)

Channels 7 and 8

« Presence or direction detection mode (d /);

+ The direction must be the same as on channels 3 and 4, opposite to channels 1,2, 5 and 6;
- Signal inversion OFF (/.n & £0)

MRMF-REC
settings

« The setup is automatic. You don't need to take any action.

Group 1.1 Group 1.2 Group 21 Group 2.2
8@ @@
28|« @ & |s@

« It is not mandatory to use 8 MSMF-LOOPs, but at least one per group is required.

7B Mataviins®
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03. INSTALLATION

INSTALLATION MODES

CONTROL OF 2 BARRIERS (FREE MODE) P >LL>Fr

Allows control of two barriers with a single MRMF-REC, which can operate as desired by configuring
the sensors correctly.

It can operate in any of the modes described above, by simply configuring the sensors

Operation and relays.
MSMF-LOOP Sensors can be placed on one side or both sides of the barrier to operate in one of the
settings modes described above.
MRMF-REC . . .
settings Relay mode according to any previous logic.
Entrance Barrier
+ Presence/direction detection mode (d /);
Barrier « Output on Relay 1 (r.d 2> . /)
Settings Exit Barrier

- Presence/direction detection mode (£ /);
« Output on Relay 2 (md > r.2)

- It is not mandatory to use 8 MSMF-LOOPs, but at least one per group is required.
- The distance between groups depends on the area and the desired application.
- The distance between sensors in the same group depends on the width of the lane or the desired application.

A The sensors can be installed in any position the user wishes,
there is no need to follow the diagram.

Makaviins® 8A
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04. PROGRAMMING

ACTIVATE PROGRAMMING MODE

In order to save energy, the sensor does not receive commands from the MRMF-REC constantly. To do
this, it is necessary to enter programming mode.

When pairing an MSMF-LOOP to an MRMF-REC, programming mode remains active until it receives the
close command from the MRMF-REC.

If the MSMF-LOOP is already paired:

- Bring a metal object close for 30 seconds, LEDs will start
flashing once every 3 seconds

» Move the metal object away, LEDs will flash twice every
3 seconds

- On the MRMF-REC, in the MENU L, open the channel’
where the device is stored to enter programming mode.
The LEDs will flash faster. L. A

Programming is active and will turn off when it receives a command from the
MRMF-REC (Menu CP) or after 1 minute without receiving any settings.

ATTENTION: If the MRMF-REC has a firmware version equal to or higher than rev003, it is
not required to activate programming mode.

8B Mataviins®
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04. PROGRAMMING

SELECT FREQUENCY

To select the communication frequency, follow these steps:
n On the MSMF-LOOP board, press the [PROG] button for 2 seconds;

E The LEDs on MSMF-LOOP will flash every 5 seconds indicating the
selected frequency (see table).

B Click the [PROG] button to advance to the next frequency until you
reach the desired one.
After reaching the last frequency, the next click jumps back to the
first frequency.
To exit, on the MSMF-LOOP board, press the [PROG] button again
until the LEDs flash once, then release the button. Afterwards, the
MSMF-LOOP LEDs will turn on for 1.5 seconds.

When to change the modulation?
Change the modulation to LoRa whenever it is necessary to
increase the RF transmission range

Number of times the  Selected Frequency and

] NOTICE
EED il ML il o) 1. To change the frequency, the MSMF-
1 868.00 MHz LOOP must not be paired with an MRMF-
2 868.60 MHz Fsk REC;
3 869.20 MHz 2.All devices on the same network
4 869.80 MHz must use the same signal modulation.
5 868.00 MHz
6 868.60 MHz LoRa
7 869.20 MHz
8 869.80 MHz
PAIRING
To connect a sensor MSMF-LOOP with the e

receiver MRMF-REC, follow these steps:

n On the MRMF-REC receiver, access MENU L and select the channel (from 01
to 08) where you will store the sensor and select MENU PR.

On the MSMF-LOOP, press the PROG button twice to enter pairing mode.
The LEDs will light up to indicate that it is ready to be paired.

B If the MSMF-LOOP and MRMF-REC are successfully connected, the MSMF-
LOOP LEDs will flash and the MRMF-REC buzzer will sound three times.

If the connection fails after 10 seconds, the MSMF-LOOP LEDs will turn off
and the MRMF-REC buzzer will sound four times.

Pairing LED behaviour
Yes Flashes 2 times and turn off =
No Continuously on and turn off after 10 seconds
Makaviins® 9A m
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04. PROGRAMMING

DEVICE RESET

To reset an MSMF-LOOP to factory settings, press the PROG button until the LEDs flash rapidly four times,
indicating that the reset is complete.

CAUTION: It is necessary to remove the MSMF-LOOP from the MRMF-REC to which it was connected.

CALIBRATION OF THE DEVICE

To ensure that the MSMF-LOOP operates correctly, it must be calibrated using the MRMF-REC whenever:
+ The sensor is paired with an MRMF-REC

« The configured sensitivity is changed

+ The sensor is moved to a different location

n On the MRMF-REC, access MENU L and select the channel to which the MSMF-LOOP is connected.

n Use the UP and DOWN buttons to navigate through the menu until you reach menu CL, then press and hold the
MENU button for 2 seconds.

The MRMF-REC display will start rotating. When the MSMF-LOOP receives the calibration command, the display will
show CL again and the MRMF-REC will emit an audible warning.

TROUBLESHOOTING

Does the MSMF-LOOP not connect to the MRMF-REC?
Check that both devices are set to the same frequency and modulation.

Does the MSMF-LOOP detect one vehicle but fail to detect another?
Increase the sensor’s sensitivity and recalibrate.

Is the MSMF-LOOP constantly sending detection signals?
Recalibrate the device.
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