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Installation instructions and Manual
5th Edition, November 2007

Translated from the German by J. Pinho, December 2007.
This translation aroused from the need of having available an easily
understandable personal reference source for the covered subject.
This is not a manual edited, supervised or published by ESU®
The determination of the correctness, adequacy and applicability of the
information hereby contained is the sole responsibility of the readers, if any…
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1. Declaration of Conformity
We, ESU electronic solutions ulm GmbH und Co KG, Industriestrasse 5, D-89081 Ulm, declare in sole responsibility that the products
LokPilot V3.0, LokPilot V3.0 DCC, LokPilot V3.0 mfx, LokPilot micro V3.0, LokPilot micro V3.0 DCC, LokPilot XL V3.0, LokPilot Fx
V3.0 to which this manual refers, agree with the following Norms :
EN 71 1-3, 1988 / 6 1994 – EN 50088, 1996 – EN 55014, part 1 part 2, 1993 – EN 61000-3-2, 1995 – EN 60742, 1995 – EN 61558-2-7: 1998
According to the regulations of the guidelines 88 / 378 / EEC – 89 / 336 / EEC – 73 / 23 / EEC.

2. Electronic Devices Disposal Policy
Disposal of old electrical appliances and electronics devices (valid in the European Union and other European countries
with separate collection system).
This symbol on the packaging of the product or in the documentation means that this product may not be treated like
house garbage.
Instead, this product should be brought to a suitable disposal point for the recycling of electrical appliances and
electronics devices. If the product is decontaminated correctly, it helps to eliminate negative environmental factors and
health defects which could be caused by improper disposal.
The recycling of material will improve Nature resources.
For further information about the Recycling of this product please contact your local civil office, your house garbage-collecting service or the
shop in which you have bought this product.

3. Important tips – Please read this first
We congratulate you on the acquisition of an ESU LokPilot decoder.
These instructions would like to give you an understanding step by step of the possibilities of the decoder. Hence, a request:
Please, work through these instructions carefully before installation. Although all LokPilot decoders are built up very robustly, a wrong
connection could lead to destruction of the device. In case of doubt, renounce to "expensive" experiments.
LokPilot is planned exclusively for use with electric Model train installations. It may be used only with the components described in these
instructions. Any use other than described in these instructions is not allowed.
All connection work may be carried out only with power switched off. Make sure that during the installation power can never reach the
railroad engine - even by mistake.
Avoid torsion and pressure charges on the decoder.
Never remove the shrink sleeve installed around the decoder.
No bare metal cable may touch metal parts of the locomotive, even by mistake or for a short time! Isolate the non-insulated end of nonrequired cables.
Never solder directly on the decoder. Extend if necessary the cables or use an extension lead.
Never wrap the decoder in insulating tape. Heat dissipation is thereby prevented, and overheating would be possible.
Keep the connection of the external components in accordance with the schematics included on these instructions. The application of
other circuits can lead to damages of the decoder.
Pay attention during the assembly of the locomotive that no cables are squeezed or short circuits originated.
All power sources must be safe so that they cannot in case of a short circuit cause a cable fire. Use only dedicated and to VDE/EN made
model railway transformers.
Never run the LokPilot unattended. The LokPilot is no (children’s) toy.
Protect the decoder from moisture and humidity.

4. How this manual helps you
This manual is divided in several chapters which point you gradually to what can be accomplished.
Chapter 5 gives to you an overview of the capabilities of each LokPilot decoder.
In Chapter 6 the installation is described in detail. Please, survey the engine installation in the locomotive, before you then – depending on
how your locomotive should be interfaced – follow one of the Sections from 6.2 to 6.5.
LokPilot decoders are useable with the most current control systems. Chapter 7 gives you an overview with which digital and analogue
systems the LokPilot is useable and which specific features are applicable to each.

The available function keys are to be found in Section 7.1.
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If you wish, you can adapt the work settings of your LokPilot decoder individually. Chapters 8 to 16 explain which settings are possible and
how you can change those settings.
We recommend you to read at least Chapters 8 and 9 about address settings as well as Chapter 11 about the engine control to be able to adapt
your LokPilot optimally to the engine of your model.
Information about the technical data in Chapter 20 and a list of all supported CVs helps when required.
Provided that nothing is said to the contrary, the information always refers to all members of the LokPilot family. Should a decoder not support
a certain function, this is explicitly mentioned.

5. Introduction – The LokPilot family
5.1. The members of the LokPilot family

With the LokPilot decoders of the third generation (V3.0) ESU introduces once more improvements to the known LokPilot decoder.
All decoders of the LokPilot V3.0 family complement the already very good qualities of their predecessors with additional functions, with the
purpose to further improve the driving behavior and to raise the operational safety and flexibility of the decoder.
The decoders are recommended for ambitious model railway fans that search for very good load regulation, excellent slow handling
characteristics and the greatest possible flexibility and adaptability.
LokPilot decoders recognize the mode of operation automatically and can be used with all usual engines.
LokPilot decoders of the third generation offer you the flexibility and reliability which you expect today from a digital decoder.
Also future standards are no problem: The decoder can be brought at any time to the latest standard due to Flash technology.
To do justice to different overall sizes and power demand of the vehicles, LokPilot V3.0 decoders are offered in different formats, which we
would like to start by introducing to you.

5.1.1. LokPilot V3.0 decoders overview
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mfx-Operation
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Analogue DC Operation
Analogue AC Operation
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-

Ok
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Ok

Ok
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Ok
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Ok
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-

-
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-
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Direct Cable
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Ok

Ok
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Ok
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Ok
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5.1.2. LokPilot V3.0

The LokPilot V3.0 is a multi protocol decoder.
It controls the Märklin® / Motorola® format, the DCC format and Selectrix®. It can also be used in analogue DC and AC modes.
It is therefore ideal for operation in mixed Motorola® / DCC surroundings.
Thanks to its extensive light functions and adaptability to different purposes it is the perfect "Allround decoder" for your H0 railroad engines.

5.1.3. LokPilot V3.0 DCC

The LokPilot V3.0 DCC is a "pedigree" DCC decoder.
It controls all functions of the LokPilot V3.0, but does not include the Motorola® - and Selectrix® protocols. It can also be used on analogue
DC layouts.
The LokPilot V3.0 DCC appeals to pure DCC users who do not need multi-protocol operation.
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5.1.4. LokPilot V3.0 mfx

The LokPilot V3.0 mfx has been developed especially for this new data format.
The operation is possible in Märklin® / Motorola® format with the present Centrals like Delta or control units 6020 or 6021, as well as with
the new Märklin systems Centrals running the mfx data format.
Naturally it can be also driven in analogue AC. The LokPilot V3.0 mfx is the first choice for all followers of the "new world “.

5.1.5. LokPilot XL V3.0

The LokPilot XL V3.0 is a strong multi-protocol-decoder for Motorola and DCC intended for the big gauges: Beside an engine output of 3.0A
it brings 8 function outputs. In addition, dirty rails finally lose their menace thanks to an integrated "power stack" energy buffer!

5.1.6. LokPilot micro V3.0

The LokPilot micro V3.0 is a real multitalent: Because it also understands Motorola® and Selectrix® beside DCC and, in addition, it offers an
engine output of 0.75A, it is suitable for almost all purposes where little place is available.

5.1.7. LokPilot micro V3.0 DCC

The LokPilot micro V3.0 DCC is a real powerhouse: With its power output of 0.75A this DCC decoder with RailCom® option is offered for
your locomotives of N or TT gauges, or small H0 locomotives with limited installation space.

5.1.8. LokPilot Fx V3.0

With the LokPilot Fx V3.0 vehicles without engine can be digitalized.
Moreover this LokPilot brings 6 function outputs.
LokPilot Fx V3.0 can, like other LokPilots, work with Motorola® - as well as DCC format, and also analogue DC and AC layouts.
This LokPilot can be also installed in combination with one of the other LokPilot or LokSound decoders.

5.2. General characteristics of all decoders
5.2.1. Modes of operation

All LokPilot V3.0 decoders (with the exception of the pure DCC decoders) are true multi-protocol decoders with fully automatic recognition
of the mode of operation "on the fly".
The decoder analyzes the rail signal and filters out every parcel addressed to it. Change from Digital to Analogue and back is easily done. This
is important, if, e.g., your hidden railway station is still steered conventionally. Furthermore all LokPilot decoders recognize and obey to the
relevant braking distances from ROCO®, Lenz® or Märklin® and stop correctly.
LokPilot decoders are always aimed for a maximum in compatibility with the respective system to be able to show even its less common
functionalities.
The LokPilot V3.0 can use the DCC protocol with 14, 28 or 128 driving steps and can recognize the correct setting automatically.
Operation with 4-byte long addresses is possible, if wanted.
For Motorola operation certain LokPilot V3.0 decoders, in contrast to the original Märklin® decoders, control up to 255 addresses and 28
driving steps. With suitable Centrals as for example the ESU ECoS you can thus extend Motorola® - system borders considerably. In addition,
some LokPilot decoders also operate under Selectrix®.

5.2.2. Engine control

The most important function of a digital decoder is the engine control. Hence, all LokPilot V3.0 decoders are universally useable and can be
installed with all direct current motors common in model trains, no matter whether ROCO®, Fleischmann®, Brawa®, Mehano®, Bemo®,
LGB®, Hübner®, Märklin® or other. Also bell anchor engines (e.g., Faulhaber® or Maxon®) are connectable.
You can re-use universal motors, if you replace the field winding coil by a permanent magnet. You will find further details in Section 6.6.4.2.
The load regulation of the fourth generation works with 16 or 32 kHz of high-frequency regulation and provides for an extremely quiet engine
run, especially with bells anchor engines.
Your locomotives will creep super-slowly thanks to 10 bit technology. The load regulation can be very easily adapted to different engine and
gear combinations (cf Chapter 11).
With Dynamic drive Control (DDC) you can limit the influence of the load regulation. With it you can have a soft and sensitive control in the
railway station area, while on the (fast) long sections the locomotive becomes slower with mountain climb, faithful to model, without the need
to change the regulator setting. Further details in Section 11.4.
The minimum and maximum speed of the LokPilot V3.0 can be defined either by three points or with a speed table with 28 entries. The table
is effective for 14, 28 and 128 driving steps; this is not a self-evident fact for other digital decoders. Also, with ESU unique mass simulation,
sudden variations are not visible with only 14 driving steps.

5.2.3. Analogue operation

More than a few Analogue AC-capable LokPilot decoders are used instead of a reverse current relay.
You can also define in the analogue operation not only the starting-up speed and maximum speed of your locomotive or determine which of
the functions should be active: Even the load regulation is active!
Thereby LokPilot V3.0 decoders are ideal for analogue locomotives: At last, you can slow down your old, much too fast locomotives.

5.2.4. Functions

Selectable and separately adjustable acceleration and brake delay times, and also a selectable shunting mode are natural for LokPilot V3.0
decoders.
All function outputs can be adjusted separately in brightness and are covered by different functions. Besides dimmer, fire box flickering, Gyraand Marslight, flash and double flash, blinking and alternate blinking, time-restricted switch functions are available to operate coupling
devices (e.g. for telex) or for Kroisund ROCO® couplers.
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The unique ESU Function mapping allows arbitrary allocation of every function to the F0 to F15 keys, and also several functions to the same
key. Chapter 12 gives detailed information.

5.2.5. Programming

Where intended, LokPilot support all DCC program modes including POM (main rail programming). Programming can be done through all
NMRA-DCC compatible Centrals.
Also for Märklin® Centrals 6020®, 6021®, mobile station® and Central station® all settings are carried out electronically.
For these centrals a proven, simple to control adjusting procedure programs most LokPilot V3.0 decoders.
It is especially comfortable to adjust the parameters for owners of our ECoS Central: On the big screen all possibilities are indicated in plain
English and can be changed in the easiest way – even during the operation!

5.2.6. Operational safety

LokPilot decoders always store away the current working conditions. After a power interruption the decoder restarts immediately, thanks to
this storage.
In addition, in some decoders have a "power stack" which guarantees the running of the locomotive even with bad rail contact.

5.2.7. Protection

All function outputs and the engine connection are protected against overcurrent and short circuit. We want that you have the longest
enjoyment possible with your LokPilot decoder.
5.2.8. Future built-in
All LokPilot V3.0 decoders can be updated thanks to Flash-Memory firmware. New (software) Functions can be added any time in the future.

6. Decoder installation
6.1. Installation preconditions
The railroad engine must be in flawless technical state before the conversion: Only a locomotive with flawless mechanics and clean analogue
running should be digitized.
Wearing parts like engine brushes, wheel contacts, electric light bulbs, etc, must be checked and be cleaned or, if possible, replaced.
Please follow closely the tips in Chapter 3 to avoid damages in the decoder during the installation!

6.2. Connection of the decoder

The components of the decoder may by no means touch metal parts of the locomotive, because this can lead to short circuits and destruction of
the decoder. Hence, all LokPilot are delivered (with the exception of the decoders with 21MTC interface) in a protecting heat shrink sleeve.
Never wrap the decoder in insulating tape. The air circulation around the decoder is in this way prevented, which can lead to a heat build-up
and destruction of the decoder. Instead, cover the metal parts of the locomotive with insulating tape.
Please install the decoder at a suitable, in most cases intended for, place in the model.
Fasten if necessary the decoder with double-sided adhesive tape or (very little) hot glue.

6.3. Locomotives with 8-pin NEM652 interface

Some LokPilot V3.0 decoders are delivered with an 8-pin digital interface to NEM652 (cf picture 1). Hence, the installation in railroad engines
with a suitable interface is very simple:
Remove the vehicle case. Follow carefully the instructions of the locomotive maker!
Remove the interface plug located in the locomotive. If this interface plug as a mark like a dot or “*” by a corner, remember this position.
It will correspond to hole 1 of the socket, as described bellow.
Keep the plug carefully.
Now insert the interface plug of the decoder in such a way that pin 1 of the plug (this is the side of the plug with red / orange cables) goes
in the socket hole marked usually with “*”, or “1”. Pay attention that while inserting the plug none of the pins edges over or bends.
Do not count on the fact that the cables of the plug must lead away to a certain side: only the pin 1 position is determining for the plug-in
position.
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Picture 1: LokPilot V3.0 (DCC/mfx), LokPilot Fx V3.0 - NEM652

Picture 2 : LokPilot V3.0 (DCC, LokPilot micro V3.0 – NEM651

6.4. Locomotives with 6-pin NEM651 interface

Some LokPilot V3.0 decoders are delivered with a 6-pin digital interface to NEM651 (cf cicture. 2). Hence, the installation in railroad engines
with a suitable interface is very simple:
Remove the vehicle case. Follow carefully the instructions of the locomotive maker!
Remove the interface plug located in the locomotive. Keep the plug carefully.
Insert the interface plug now in such a way that pin 1 of the plug (this is the side of the decoder plug with the orange cable) goes in the
socket hole marked usually with “*” or “1” marked on the side of the interface socket. Pay attention that while inserting the plug none of
the pins edges over or bends.

6.5. Locomotives with 21 Pin MTC interface

Some LokPilot decoders are available in a variation for the
21interface MTC (cf Picture 3).
The installation in locomotives with this interface is particularly
simple, because the decoder is fastened both electrically and
mechanically, by the special construction of the plug connectors,.
Remove the vehicle case. Follow carefully the instructions
of the locomotive maker!
Remove the interface plug located in the locomotive. Keep
the plug carefully.
Look for the missing pin of the double pin strip on the
locomotive board. The missing pin serves for the keying of
the decoder. Remember its position.
The decoder can be inserted in two ways: either the pins
pass through the decoder, the socket of the decoder remains
thus visible after been plugged-in (installation position
socket on top). Or the decoder is put in such a way that the
pins go directly in the socket; after being plugged-in, the
socket of the decoder is now no longer visible (installation
position socket bellow). This kind of installation is to be
found in Brawa locomotives.
The right installation position depends on the missing, or
keying, pin on the double pin strip of the locomotive board.
Insert now the decoder in such a way that the key of the
locomotive interface agrees with the one of the decoder (ie,
the missing pin on the locomotive board aligns with the
missing hole on the decoder board).
Do not exercise too much force while inserting the decoder!
The decoder must be easily inserted without a lot of effort.
Check whether the decoder sits really correctly.

Picture 3: Lokpilot V3.0, LokPilot V3.0 mfx – 21MTC
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6.5.1. Connection of C-sine engines ("soft drive-sine")

The LoKPilot decoder cannot directly drive the C-Sinus motors used in many newer Märklin® models (also "soft drive sine").
For this a special circuit board installed ex-factory in the locomotive is needed, which can then be driven by the LokPilot decoder.
Märklin uses the 21MTC interface and uses the normal engine signals of the LokPilot decoder to control the equipment.
The LokPilot V3.0 as well as the LokPilot V3.0 mfx with 21MTC interface are suited to control the C-sine electronics circuitry, provided that
some settings are defined correctly. Section 11.5 explains the necessary settings.
In some Trix® locomotives the same C-sine engine is also installed, however its control electronics communicates with the decoder in a
different way.
Unfortunately, control of these locomotives with the help of a LokPilot-decoder is not possible nowadays, although the identical mechanical
interface may lead one to think so.

6.6. Locomotives without interface

All LokPilot decoder are delivered ex works with an interface. There is no version “cable only“. When required, cut off/unsolder the interface
plug.
Please, on no account extend cable by soldering on the decoder. Use if necessary an extension lead (see Section 18).
6.6.1. Connection Schematics for LokPilot or LokPilot micro

Picture 4: General connection schematics for LokPilot V3.0, LokPilot V3.0 DCC, LokPilot V3.0 mfx (example wiring)

Picture 5: General connection schematics for LokPilot micro V3.0, LokPilot micro V3.0 DCC (example wiring)
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6.6.2. Connection Schematics for LokPilot XL or LokPilot Fx

Picture 6: General connection schematics for LokPilot XL V3.0 (example wiring)

Picture 7: General connection schematics for LokPilot Fx V3.0 (example wiring)

6.6.3. Märklin® - cable colors

Märklin® uses a cable color standard that is different from the one defined for DCC. Fig. 8 cross-color information.
Designation

AC: Middle Skid
DC: Right Rail
AC: Outer contacts (Rails)
DC: Left Rail
Motor Output Left
Motor Output Right
Decoder Tension U+ (for use with Functions)
Output Rear Lights
Output Front Lights
Output AUX1
Output AUX2
Output AUX3 (depending upon decoder if necessary only to logic outputs, see
decoder guidance)
Output AUX4 (depending upon decoder if necessary only to logic outputs, see
decoder guidance)

Märklin Color

ESU Color (NMRA DCC-Norm)

brown

black

blue
green
orange
yellow
grey
brown/red
brown/green

orange
grey
blue
yellow
white
green
violet

brown/yellow

-

Brown/white

-

red

red

Picture 8: Märklin® cable colors to DCC cable colors

6.6.4. Engine- and track connections
Undo at first all wirings present within the locomotive and pay attention also to any connection with the case mass: Both engine connections
must be absolutely free of potential, that is, have no connection with the chassis case or the wheels / current pickups.
In particular when converting Fleischmann® locomotives this tends to be overlooked over and over again.
Note down which engine connection was connected with the right and which with the left wheel pickups. This saves you attempts at finding
which cable of the decoder must be soldered to which engine connection to have the engine moving in the correct direction.
Please, after making the connections, check all connections with an ohm meter once again. Look in particular for short circuits between the
engine connections and the rail connections.
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The red cable is connected to the right wheel pickup, or the middle skid.
The black cable is connected to the left wheel pickup, or case mass.
The orange cable is connected with the engine connection which was connected up to now with the right wheel pickup (or middle Skid
with AC models).
The gray cable is connected with the engine connection which was connected up to now with the left wheel pickup (or case mass with AC
models).
6.6.4.1. Connection of direct current and bell anchor engines
All direct current motors usual in the model train area can be used,
provided that their current rating does not exceed the allowed value
of the decoder.
In some Märklin® locomotives with 5-pole high-capacity impulse it
can be that a total of 3 filtering Capacitors are mounted directly on
the engine:
Both Capacitors which lead from the engine connections to the
engine case must absolutely be deactivated (see picture 9).

P
Picture 9: 5-pole Märklin® high-capacity engine

6.6.4.2. Connection of universal motors with HAMO modification
The universal motors built in many older Märklin® locomotives (and that accept DC and AC power) cannot be connected directly to LokPilot
decoders. Before this, these engines must be converted with the help of a permanent magnet (so-called "HAMO" - magnet) into a DC motor.
These magnets are available at your ESU specialist dealer. We supply three different magnets. Consider Section 18.2. for further information
about engine modifications with permanent magnets.

6.7. Connection of auxiliary functions.

There are a variety of devices that can be attached to the function outputs such as incandescent lamps, light emitting diodes, smoke generators
or the like, if their maximum power input is smaller than the permissible maximum rating of that function output, and that the total maximum
power for all the function outputs is not exceeded. The permissible maximum current of the function output is to be found for each decoder in
the technical data, Chapter 20. Make sure that the maximum permissible total is not exceeded in any case and avoid short-circuits between the
outputs: LokPilot outputs are protected, if however an external tension rests against the outputs, these can still be destroyed.
6.7.1. Overload protection of the function outputs (light-flash).
The function outputs of the LokPilot decoder are electronically protected from overloading and short-circuit. The decoder monitors all the time
the present total output current of all function outputs. If this is too high, then all outputs are switched off together. After a short time (approx.
1 second) the decoder then tries to switch the outputs on again. If the flow – maybe due to a short-circuit - is still too high, then the sequence
starts again.
With the use of incandescent lamps a characteristic is to be considered: At the moment of switching on these need very much flow ("cold
current"), which decreases significantly after a short time. In particular with the use of 12V lamps it can therefore happen that when switching
on the lighting this "twitches" briefly and then the outputs are switched off by the decoder. With a 1s interval the lights are then switched off
and on briefly again and again. This is because of a too high starting current of the lamps, which the decoder cannot differentiate from an
overloading. Therefore it is important to use only suitable incandescent lamps.
6.7.1.1. Suitable lamps.
Use exclusively incandescent lamps of 16V or more and maximum 50mA rated current.
In many older ROCO® - and Fleischmann® locomotives 12V lamps are installed. These not only use too much current, but in operation they
get extremely hot and will be able to cause damage to the locomotive. Exchange these by 16V lamps.
6.7.2. Connection of the Lights, AUX1 and AUX2 outputs.
The procedure depends on how the light and special functions are interconnected within the locomotive:
a) The lamps/functions are isolated with their common connection not connected to the locomotive housing (thus floating). The connections
are then as represented in Fig. 4 by AUX1 and AUX2. A condition for this is that the functions are floating in the locomotive, i.e. except
for the function connections no other electrical connections exist to the lamps.
By this connection, voltage at the function output is approx. 1.5 V lower than the rail tension. The blue cable is here the "positive pole", the
function output the "negative pole".
Should light-emitting diodes (LEDs) be connected to the function outputs (cf fig. 4, exit AUX1), a resistor must be inserted. This should lie
between 470 ohms and 2.2kOhm. Operation without resistor leads to the destruction of the LED!. Note also the polarity of the LED.
b) The lamps/functions are connected (together) to the locomotive mass (e.g., almost all Märklin® railroad engines as well as older
Fleischmann® - or ROCO® locomotives). Fig. 4 shows well this case at the light outputs (the head lamp of Picture 5 is also in this
configuration). Indeed, the wiring is easier, but resultant power to the lamp is, however, just slightly more than half as in case a).
This connection kind is not suitable for multi-protocol operation: mfx as well as Motorola parcels are asymmetrical. Hence, the function
outputs are not supplied with tension for a certain time. This leads to a rhythmical light flickering (pulsating) which is clearly visible in
particular with LEDs. Also, in analogue direct current operation with this connection kind, the light function works only in a travel direction,
and not in the opposite direction. Which this direction is depends on how the locomotive is set upon the track.
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Connections:
The rear headlamps should be soldered to the yellow cable, the front headlamps to the white cable.
Connect the green cable to the function which you would like to switch with AUX1.
Connect the violet cable to the function which you would like to switch with AUX2.
Should your locomotive be wired like variation b), the connection is complete. In the other case you must connect the remaining connections
of all lamps and functions together to the blue cable. This must have no contact with the locomotive case!
As shown in picture 4, a "mixed operation" is also permitted.
6.7.3. Use of AUX3 and AUX4
6.7.3.1. LokPilot with 21MTC interface
LokPilot decoders with 21MTC interface have two further outputs, AUX3 and AUX4, besides the 4 standard outputs. Because these are pure
logic outputs, consuming devices cannot be connected to them directly. External transistors must be connected. AUX3 and AUX4 are
accessible only on the interface; there are no cables for them. Otherwise, AUX3 and AUX4 are equivalent functionally to the other outputs.
6.7.3.2. LokPilot Fx V3.0
LokPilot Fx V3.0 offers up to 6 function outputs (cf fig. 7). The AUX3 and AUX4 outputs are accessible by orange or gray cables.
With all other lokPilot decoders the orange and gray cables are reserved for the engine, only lokPilot Fx V3.0 is here an exception.
6.7.4. Suitable smoke applications
Unfortunately, it is not simple to find suitable smoke generators for every purpose. Whether the generated smoke amount is sufficient, depends
on the following factors:
a) Rail tension:
Depending to the Central in use, the rail tension may have different amplitude. Hence, it is possible that a locomotive that makes smoke with
one Central, may unfortunately do nothing on another one. Even 1 V of tension variation makes a difference.
b) Type and tolerance of the Seuthe-smoke generator and the smoke distillate
Unfortunately, the Seuthe-smoke generators often have considerable manufacturing tolerance. Hence, it can be that a device smokes very well,
while another of the same model does not.
Kind and filling state of the smoke distillate have also influence on the operation.
c) Settings of the decoder output
To help a correct production of smoke, you should put the AUX exit on "dimmer", full "brightness". Further details in Chapter 12.
d) Connection of the smoke generator
Most smoke generators are connected to case mass. Thereby the smoke generator receives current only with every second half wave in the rail.
Now it depends on your digital Central and the protocol used how much current the smoke generator receives. Then the Seuthe ordinarily
recommended for digital operation, No. 11, may not receive enough juice and does not smoke (properly).
Two solution possibilities exist for this problem:
Solution 1: Application of a Seuthe No. 10. This is intended for analogue operation and will draw relatively a lot of current from the decoder.
Then according to tolerance it can happen that the over current protection of the decoder output reacts. In this case insert either a relay (No.
ESU 51963) or easily reduce the "brightness" of the output.
Solution 2: Application of a Seuthe No. 11. Do not connect this to the case mass, but against the blue wire of the decoder ("U"). This approach
excludes the influence of the asymmetrical rail signal and would be the cleanest solution, even if very much hardly practicable in many cases.

6.8. Connection of buffer capacitors

On many older arrangements the current admission of the locomotives is not optimum. Hence, with slow crossing of soft routes, the
locomotive can have undesirable dropouts or jerks. By the application of buffer capacitors (from 100 uF / 25 V), improvements are to be
noted. If wanted, you can connect this to the LokPilot decoder.
Soldering directly in the decoder requires experience and good soldering equipment. The damages which originate from short circuits with
the soldering do not fall under the guarantee. Consider, hence, exactly whether you really need the capacitor
6.8.1. All LokPilot H0, LokPilot micro
An electrolytic capacitor with a capacity up to 220 uF / 25 V can be connected directly as shown in fig. 10.
You can’t then use any more the LokPilot decoder on AC layouts. Destruction danger!
The capacitor must be removed or switched off before programming with the ESU LokProgrammer!
For bigger capacitors an enlarged circuit should be used as in picture 11. The loading of the capacitor occurs here trough a resistor (100 ), so
that with the switching on of the digital system the added up capacitor charging current is not taken as a short circuit. The diode provides that
the full charge of the capacitor is available when in case of need.
6.8.2. Integrated "powerPack" on the LokPilot XL V3.0
The LokPilot XL V3.0 has installed an especially efficient energy buffer directly ex works. This "PowerPack" can let your locomotive to go on
for up to two seconds. The PowerPack does not need to be configured, the function always exists. Please, follow the following tips:
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PowerPack operates only in digital operation. On analogue layouts the PowerPack switches itself off independently.
For the total charging of the high capacity capacitors ("GoldCap") the decoder needs up to two-minute time. Hence, the bridgeable buffer
time depends of the power consumption of your locomotive and also of the preceding loading time.
If the locomotive is moving very fast, you may note a speed reduction if the PowerPack steps in. This is normal and not a malfunction.
For safety reasons the PowerPack switches off the engine after approx. two seconds, even if still enough energy would exist for going on.
Note also that you need to press the emergency stop-key in your digital Central up to two seconds, before the locomotive comes to a
standing halt!

Picture 10: 220 uF capacitors on LokPilot, LokPilot micro

Picture 11: 1000 F capacitors on LokPilot, LokPilot micro

7. Going into Operation
7.1 Working settings as delivered
The default locomotive address is 03, with 14 driving steps.
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot V3.0 mfx

F1 switches output AUX1.
F2 switches output AUX2.
F3 switches the shunting node on/off.
F4 switches the acceleration and brake delay off and on.
F5 switches output AUX3 (if available).
F6 switches output AUX4 (if available).
F7 switches output AUX5 (if available).
F8 switches output AUX6 (if available).

LokPilot Fx V3.0

F1 switches output AUX1.
F2 switches output AUX2.
F3 switches output AUX3.
F4 switches output AUX4.
7.1.1 Quick checks
After installing the decoder, start by checking the following:
Does the locomotive run in both directions?
Is the direction of travel shown in the digital system in accordance with the actual direction of travel of the engine? If not, either the
motor connections need to be swapped, or the 8-pole NEM plug sits the wrong way around in the interface connector.
Switch on the light: Do the lights burn? If not, and you have inserted the LokPilot in a locomotive with 8-pole interface plug: Check
whether the plug sits correctly in the interface, or if it is installed the wrong way around.
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7.2. Digital modes of operation

In the following segments the operation of the LokPilot decoder with various digital systems is described.
Because each LokPilot pilot does not support all digital systems, a note is made in each case to which decoders the suitable Section applies.
7.2.1. DCC Operation
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

Remove from the power lead-in track section any installed capacitors, if present (e.g., in the ROCO® power lead-in track section). These can
disturb the operation of the decoder
Operation of the LokPilot is possible with every DCC control system. Unfortunately, the application of the DCC protocol also brings some
"pitfalls" that appear so frequently that they must be treated immediately here at the beginning.
7.2.1.1. DCC Driving steps (“light flashes“)
Lights do not “just go“ with DCC systems: DCC railroad engines can be driven with 14, 28 or 128 driving steps. The decoder offers all three
variations; however, it must "know" which of these the digital Central expects the decoder to go with. The digital Central must likewise be
able to control the desired mode and also be set-up suitably. If this is not the case, the following problems may show up:
The Lights cannot be switched with F0 at all
The Lights switch themselves (according to speed) on and off, and again on, and again off, etc.
In these cases, make sure that the settings for the driving steps of decoder and digital Central agree.
7.2.1.2. DCC Automatic driving steps recognition
To avoid these problems LokPilot decoder implements automatic driving steps recognition. This was tested with the following devices:
ESU ECoS®,
Bachmann E-Z-Command® dyne Yanks®,
ROCO® Lokmaus2 and Lokmaus3,
Uhlenbrock® Intellibox,
Spring® Digitally plus V2.3,
ZIMO® MX1.
When operating with Lenz® digital plus V3.0 the automatic recognition does not work with 14 driving steps. Set these for 28/128 driving
steps.
Every time when the lokPilot receives power (after the turning on of the layout) and the Lights function is switched on, it tries to recognize the
driving steps number. For this, the light must be switched on and the speed control regulator moved, until the light burns permanently.
If you change the driving steps setting during operation, you must remove power from the decoder briefly, so that the automatic recognition
works as desired.
The automatic DCC driving steps recognition can be switched off by means of CV 49 bit 4 (see CV table in Section 21.1) if this does not lead
to the desired result. Then, however, the correct driving steps number must be set with CV29, bit 5.
7.2.2. Motorola® Operation
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 mfx

LokPilot can be used with all present Märklin® devices or compatible systems. However, the functions F1 to F4 can be used only with the socalled “new Motorola® format“. To activate this, in 6021 the DIP-switch 2 must be set to the upper position ("On").
LokPilot decoders support two specific features in Motorola® operation:
7.2.2.1. 28 driving steps
While the original Central 6021, Delta® and Mobile Station® from Märklin®, Motorola® system works only with 14 driving steps control,
LokPilot decoders recognize also the extended 28 driving steps-mode. This allows, in connection with accordingly equipped Centrals (e.g.,
ESU ECoS, setting “Motorola 28”), a more sensitive driving behavior. Settings for this mode are not necessary decoder-side.
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7.2.2.2. Extended Motorola® - address range
While original Motorola® format covers only the addresses of 01 to 80, LokPilot decoder offers to you the following address range:
LokPilot V3.0
LokPilot V3.0 mfx
LokPilot XL V3.0
LokPilot micro V3.0
LokPilot Fx V3.0

01 - 255
01 - 255
01 - 255
01 - 127
01 - 127

In Chapter 9 the address setting is described in detail.
7.2.3. Selectrix® Operation
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0

You can drive the LokPilot with every Selectrix® compatible Central and switch the light function and F1.
However, in order to change decoder parameters the DCC programming mode must be used. Programming with "pure" Selectrix® systems is
not possible. These programmed settings in DCC mode are naturally also valid for the operation with Selectrix® Centrals.
As soon as the decoder is addressed with with Motorola® or DCC formats (a parcel addressed to it is received), the Selectrix® receiver
switches off itself automatically. A trouble-free mixed operation Selectrix® / DCC / Motorola® is thereby guaranteed.
The Selectrix® receiver intervenes again, as soon as the decoder is unpowered for a short time.
7.2.4. mfx® Operation
LokPilot V3.0 mfx

The LokPilot mfx is automatically recognized by the Märklin® systems Central Station® and Mobile Station® on putting the locomotive on
the rails and is integrated into the system. The set-up occurs automatically, settings are not necessary.
As soon as the decoder receives a valid mfx® data parcel (the decoder finds out that it is controlled in an mfx® capable Central), it will ignore
Motorola® - data parcels.
Motorola® - data parcels are accepted again when the decoder is briefly unpowered or does not receive any mfx® data parcels for a certain
time (4 seconds).

7.3. Analogue Operation

Ex-works LokPilot decoders are useable on conventional analogue layouts.
Follow also the tips in the Section 10.4 if the decoder reverses the direction during operation between Analogue and Digital layout segments.
7.3.1. Analogue DC Operation
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

The LokPilot decoder can be used easily on analogue layouts under direct current (DC). Indeed, the load regulation is active, in this case, exworks. With it you can steer very precisely your locomotives and go extremely slowly in the DC operation. Because the load regulation needs,
however, about 3 - 4 volts of "reserve", you must turn up the transformer a little further than with railroad engines without decoder, before the
locomotive drives off.
7.3.2. Analogue AC Operation
LokPilot V3.0

LokPilot V3.0 mfx

LokPilot XL V3.0
LokPilot Fx V3.0

Operation of any of the LokPilot decoders not listed above in AC mode will lead to sure destruction by overvoltage!
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When desired, operate the LokPilot decoder with AC transformers. In this way you can substitute for an analogue reversing module easily. As
in the DC operation, the load regulation is also active in the AC operation and provides for sensitive controls and previously unequalled slow
handling characteristics.
The reversing pulses for the change of direction of travel are recognized by the LokPilot V3.0 as usual, but you must wait until the locomotive
stops, before you command the reversing pulse.
Never give a reversing pulse command to a moving locomotive! Gear damages could be the result!
We cannot recommend the use of the old blue Märklin® level transformers which were wound originally for 220 V. According to age and
tolerance changes of these transformers in connection with the variations of your power supply network the reversing pulses delivered by
these devices can be so high that the LokPilot decoder is destroyed.
Do yourselves and your locomotives a good deed and buy a Märklin® control transformer No. 6647 - locomotives and decoders will repay you
with a longer life span!

8. Decoder settings (Programming)
Chapter 8 devotes itself to the change of the settings of the LokPilot decoder. Provided that you are not familiar with the use of CVs, please
find some time to read the following description, rather complicated but nevertheless useful.
After an introduction to the world of the modifiable parameters in Section 8.1, Section 8.2 explains how you can modify these parameters with
the different DCC and Märklin® Centrals.
The Chapters 9 to 16 explain which parameters influence, and how, the behavior of the LokPilot decoder.

8.1. Modifiable decoder parameters

Some performance characteristics of a LokPilot decoder, as for example the number of function outputs or the maximum current rating of the
engine output, are physically built in the hardware and can’t be changed.
On the opposite, there are plenty of possibilities to influence the behavior of the LokPilot decoder by changing software parameters.
For each of these modifiable parameters there are within the decoder one or several storage cells (bytes) in which numbers or letter values can
be stored.
These storage cells are like "index cards" which are kept in a big index card box:
So that a certain index card can be found again, it has one number or inscription with the description of the contents, for example, "locomotive
address" or "maximum speed".
If you now further imagine that the contents of these index cards is written with a pencil, changes are possible at any time by erasing that
contents and writing a new one.
Not all "cards" can be written on: Some information, like the manufacturer'
s identification code for ESU, is permanently set to the same value.
The contents of the storage spaces can be written by you, and are read and taken into account by the decoder during its operation. With a
procedure which is known as "programming" you can fill these storage spaces with the desired values.
The philosophy of how these storage spaces are arranged within the decoder and how they can be accessed differs very strongly on certain
aspects: While most LokPilot decoders use the CV concept described in section 8.1.1., Märklin® introduced with mfx® another concept,
which is described in 8.1.2.
8.1.1. Configuration Variables (CVs)
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

Almost all LokPilot decoders follow the CV concept originating from the USA. The name CV (“Configuration Variable”) is derived from the
fact that the memory cells described above are not only variable, but also configure the behavior of the decoder.
8.1.1.1. Standardization by the NMRA
The NMRA (National Model Railroad Association) has defined which CVs relater to which decoder parameters. The DCC norm calls the CVs
by numbers, the most important parameters being always defined by the same CV number.
Through this the contact with CVs is simplified for the user, because decoders of the different manufacturers of this standard have a basic set
of parameters defined that are common between them, allowing that the previous contact with CVs can be used immediately everywhere.
In the DCC CV norm numerical values can be written from 0 to 255 in the CVs. Each CV stores thus a number.
While the position (CV number) is predefined, the range of values can vary freely. Not all CVs accept values from 0 to 255. In Section 20.1
the list of CVs for LokPilot decoders are shown, with their allowed values.
8.1.1.2. Bits and bytes
Most CVs contain direct numerical values: CV 1, for instance, contains the locomotive address. This can lie between 1 and 127. While most
CVs expect numerical values, other CVs are to be understood rather as a collective place for the different "flags" which control different
functions together (mostly turning on or switching off things or modes): Good examples for this are CVs 29 and 49: For such CVs the value
intended for the CV must be calculated. This depends on the desired settings for each of those “Flags”:

16
Have a look in the table in Section 20.1 at the explanation of CV29: Decide at first which of the options should be switched on or be switched
off. For every option there stand two values in the parcel to add column. If the option is switched off, the respective value is 0, otherwise it
will be a number between 1 and 128. The addition of all numerical values for the respective options gives you the value which should be
written in the CV.
Example: you would like to go with ECoS DCC with 128 driving steps; the analogue recognition should be active (because you use your
locomotive also in analogue mode). All the other options are switched off. Hence, CV 29 should have the value 6 (0 + 2 + 4 + 0 = 6).
8.1.2. mfx Configuration range
LokPilot V3.0 mfx

The the NMRA CV norm described above has some disadvantages:
On the one hand, handling the collective configuration variables like CV29 is complicated on account of the binary representation; on the other
hand, we can enter only (!) numerical values. How can one store in it the locomotive name?
In addition, there is no possibility for Centrals to find out which CVs a decoder supports. The NMRA has "forgotten" to define a mechanism
with which the decoder can inform the Central which parameters it supports.
With the introduction of mfx® it was wanted to save the user the contact with CVs, numerical values and binary system. Rather, the Central
should "question" the suitable decoder initially about the permissible parameters, and then simplify the input of values thanks to a graphic user
interface.
Hence, in mfx® capable Centrals you don’t store, for example, on CV 3 the value 15, but set the "acceleration time" to 10 seconds. Thanks to
mfx® you do not need to know that CV 3 contains the acceleration time and the value 15 corresponds approx. to 10 seconds. All this
complicated handling is hidden from you with mfx® Centrals.
Therefore with mfx® no possibility of direct access was created to the internal storage locations of the decoder, the so-called mfx®
configuration range. Only the indirect access through the user interface of the Central is ordinarily permitted.
This approach has only one problem: How can owners access the configuration area with other, not mfx® capable, Centrals? The access takes
place through a register concept which was adapted for the NMRA DCC-CVs. Unfortunately, not all mfx® decoder parameters are accessible
in this way.
In Section 20.2 you find a list of all decoder characteristics which are accessible by non-mfx® Centrals.
The access for writing is only possible under use of the Motorola® protocol, reading back values were not planned
Hence, mfx® decoders are not programmable on pure DCC Centrals, because of the need to access by either mfx® or Motorola®.
To be able to use the full efficiency of the LokPilot mfx®, we recommend to start programming with either mfx® capable Centrals or the
ESU LokProgrammer. The settings thus defined are valid naturally also in operation with other Centrals.

8.2. Programming with current digital systems

As explained, not every LokPilot can be programmed with every Central. This Section explains what goes with what.
8.2.1. Programming with DCC systems
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot decoders accept all program methods of the NMRA, thus the Programming Rail modes (Direct mode, Register Mode, Page Mode),
and also Programming On the Main rail ("POM", Programming on the Main).
With the Main Rail programming you can program comfortably your decoder without having to take your locomotive from the layout.
Moreover the Central must call the decoder straight by the use of the locomotive address, like: “Locomotive number 50, write the value 7 in
CV3!“. The locomotive address must be stated. Unfortunately, reading CV values are not possible here.
However, reading CV values on the main rail are possible with RailCom®. Further details in Chapter 16.
On the Program Rail you can both read and write – provided a suitable DCC System is used – the CV values.
Furthermore you can reprogram decoders on the Program Rail without knowledge of the locomotive address, because the Central here sends
orders like „ Writes in CV3 the value 7!”.
Every decoder which receives this order will also execute it.
ESU counts the bits from 0 to 7 like in the DCC norm, while some manufacturers (e.g., Lenz) count the bits from 1 to 8. Please, take this into
attention when programming our decoders with such systems.
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8.2.2. Programming with ESU ECoS
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot V3.0 mfx

Owners of an ESU ECoS can program their LokPilot decoder in special comfort: ECoS makes this very easy due to the decoder profiles with
the help of which the decoders can be programmed graphically. In the decoder profile the supported CVs are saved for every decoder, so that
ECoS can select one and show its description on the screen. Chapter 16.5 of the ECoS manual gives more detailed information.
Pay attention to always using the newest software revision of ECoS. If new decoders are added to the LokPilot family, only an update can
define the suitable decoder profile in your EcoS.
Unfortunately, LokPilot mfx decoders can only be programmed with the ECoS with limitations. Technically, a decoder profile for the
LokPilot mfx decoder in part does not exist. The CVs mentioned in Section 20.2 are accessible. These can be reached with Motorola®
programming which is explained in Chapter 16.2 of the ECoS manual.
8.2.3. Programming with Märklin® 6021
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 mfx

The Märklin® Central 6021 is in a special position: Because it does not correspond to the norm NMRA-DCC, for the LokPilot decoder a
special programming procedure is used which must be followed exactly. Reading of the CV values are not possible.
Two modes are available: In the short mode only set parameters with a number <80 can be changed, provided that the desired value should
likewise be <80.
In the long mode all set parameters with values can be changed from 0 to 255. Because the display 6020/6021 admits only two-digit values,
the values to be entered must be split and be entered in two steps.
The LokPilot XL V3.0 always supported the short mode as well as the long mode. LokPilot V3.0 decoder supports the long mode from
software version 0.0.6560. The LokPilot micro V3.0 and LokPilot Fx V3.0 can be programmed only in the short mode.
8.2.3.1. Change into the program mode
To change the 6020/6021 into program mode: The driving regulator must stand on 0. No other locomotives may stand on the layout. Pay
attention to the flashing signals of the railroad engine!
Press the "Stop" - and "Go" keys of 6021 at the same time (together), until a Reset is done (alternatively: Briefly plug out of the
transformer). Press the "Stop" key, so that the rail tension is switched off; Enter the current decoder address. If you do not know the
address, enter "80".
Operate the speed regulator to the direction inversion position (move regulator to the left beyond zero, until a click sounds), hold on the
regulator and then press the "Go" key.
Please, note that the 6021/6020 only allows to you to enter the values 01 to 80. The value 0 is absent. Hence, instead of "0" must be entered
"80".
8.2.3.2. Short mode.
Now the decoder is in the short mode (the vehicle lighting briefly flashes, periodically).
Give now the number of the CV which you would like to change, e.g., 01 (in two digits).
As confirmation operate the regulator to the direction inversion position (Now the lighting flashes two times briefly).
Give now the new value of the CV, e.g., 15 (in two digits).
As confirmation operate the regulator to the direction inversion position (lighting shines for about 1 second as confirmation).
Now you can enter other CVs which you would like to change.
To leave the program mode choose CV "80" or, on 6021, by pressing "Stop" key, then "Go" - key, then again “Stop” and “Go”
8.2.3.3. Long mode
You reach the long mode, when you write the value 07 in the short mode in CV 07 at first. The decoder gives an acknowledgment of the
change into the long mode by long blinking of the lighting.
Now enter the hundreds and the tens digits of the CV which you would like to change. Example: for changing CV 124, you enter here
"12".
For confirmation, operate the regulator to the direction inversion position (Now the lighting flashes long, then briefly, periodically).
Now enter now in two digits the unit position of the CV. (In our example: "04").
For confirmation, operate the regulator to the direction inversion position. Now the decoder expects the input of the CV value. The
lighting flashes long, briefly, briefly (periodically).
Now enter (in two digits) the hundred and the tens digits of the new CV value. (Example: The value 135 should be written. Give, hence,
"13".)
For confirmation, operate the regulator to the direction inversion position Now the lighting flashes Long, briefly, briefly, briefly
(periodically) Enter (in two digits) the unit position of the new CV value (in the example: "05")
For confirmation, operate the regulator to the direction inversion position (lighting shines for about 1 second as confirmation).
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Now you can enter other CVs which you would like to change in the long mode.
To leave the program mode press "Stop" key, then "Go" - key, then again “Stop” and “Go”
8.2.4. Programming with Märklin® Mobile Station®
LokPilot V3.0 mfx

The LokPilot mfx announces itself automatically to the Mobile Station® like every mfx decoder and can be programmed by the procedures
described in their instructions.
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

With the Mobile Station® some CVs of the decoder can be changed. For this the general register program menu is used.
As with 6021 only the CVs 1 to 80 can be changed, the possible values of the CVs are likewise limited to the range of 1 to 80.
The program menu is available in the locomotive menu of the Mobile Station® only for certain locomotives which must be called from the
data bank. This must be a locomotive which is programmable. In order to modify this do as follows:
Pull a new locomotive from the data bank. You find the procedure in the manual for the Mobile Station®
Select Locomotive 36330. On the display the railroad engine Ee 3/3 is seen active.
Press the " MENU / ESC“ key; now one can change under the column „LOCOMOTIVE “ the single change functions like name, address,
etc. As the last function, one finds there the possibility of programming the registers (MOVE). Choose this menu to do the writing of
CVs.
Choose at first the CV (Use "MOVE" from the Mobile Station®) and then the desired value and confirm this in each case by pressing on
the Switching button. The Mobile Station® stores the new value in the decoder memory.
Please, remove all locomotives that are not to be reprogrammed from the rails before starting this programming sequence!
8.2.5. Programming with Märklin® Central Station
LokPilot V3.0 mfx

The LokPilot mfx announces himself automatically to the Central Station® like every mfx decoder and can be programmed by the procedures
described in their instructions.
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

With the Central Station® programming of CVs 1 to 80 is possible from Motorola® - program menu. Unfortunately, the Central Station®
permits, on this occasion, only the input of the values 01 to 80. You find closer information about this program mode in the Central Station®
instructions in Chapter 8.
8.2.6. Programming with ESU LokProgrammer
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot V3.0 mfx

The separately sold LokProgrammer 53450 / 53451 offers the easiest and most comfortable possibility to change the CVs of the LokPilot
decoders: By mouse click on your MSWindows® computer. Besides, the computer program saves you the search for the different CV numbers
and values. You can take further information from the documentation of the LokProgrammers.
With the LokProgrammer all parameters of all ESU decoders are accessible. Because the access is independent of data format, this also
works with mfx® decoders.
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9. Address Settings
Every LokPilot decoder needs a unique address by which the Central can communicate with it. According to decoder and digital system there
are different possibilities how these addresses are defined.

9.1. Short addresses in DCC operation
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot decoders are ordinarily controlled with a so-called short address (ie, 1-byte address) which is stored in CV1. Possible range in DCC is
1 – 127. So that the decoder uses the short address, CV29 bit 5 must be zero.
Some digital systems (e.g., ROCO® Lokmaus2, Lenz Digital Plus, Lenz Compact) allow short address only in the range 1 – 99.

9.2. Long addresses in DCC operation
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

Alternatively LokPilot decoders can also work with long addresses (ie, 2-byte addresses). Here values of 128 – 10239 are possible. The long
address is stored in both CVs 17 and 18. So that the LokPilot reacts to the long address, CV 29 bit 5 must be set to 1.
CV 29, bit 5 switches over between long and short address. The decoder can always recognize only one of the address modes.
If you want to use your LokPilot with long addresses, it is useful to let the digital system program the desired address directly: Most modern
digital systems (e.g., ESU ECoS, Intellibox, Bachmann E-Z Command® Dynamics®) offer a menu for the input of long addresses.
Then the Central not only programs CV29 correctly, but also provides for the right storage of the long address in CV17 and 18.
If you prefer to program the long address directly in CV17 and 18, please follow Section 22.1.

9.3. Motorola® address

A number of LokPilot decoders can be also run in Motorola® format. The address used for this mode of operation is stored in CV1.
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

This address is identical with the short DCC address from Section 9.1. The LokPilot decoder works in DCC-as well as in Motorola® operation
on the same address. The possible ranges are described 7.2.2.2.
Märklins® digital devices (6020, 6021, delta®) can use only addresses up to 80. If you have put into CV1 a higher value, you will be no
more able to steer the locomotive with these Centrals.
LokPilot V3.0 mfx

The LokPilot mfx accepts CV1 values in the range of 1 to 255. With suitable Centrals like ESU ECoS one has available more than three times
as many addresses than with the original Märklin® decoders.
The LokPilot mfx decoder accepts commands to these addresses only when operating in non-mfx® Centrals. As soon as the LokPilot mfx
decoder receives a valid mfx® - data parcel, it switches to mfx® - operation mode and ignores Motorola® commands.
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9.4. Addresses in mfx® operation
LokPilot V3.0 mfx

Also in mfx® system addresses are used to call up a locomotive. However, these will be automatically allocated while introducing the decoder
to the Central. The addresses can be given neither by hand, nor be selected by the user.

10. Adjusting driving behavior
10.1. Acceleration time and brake delay

Acceleration time and brake delay can be set independently of each other. You can, for instance have a short acceleration, but set a long brake
delay. You set the acceleration time into CV3, the brake delay in CV4. Permissible values are 0 (no delay) to 63.
The time to stop work dependent on speed and CV4: With high speed the distance covered within a given time span is bigger of course. In
other words: The faster the locomotive, the longer is also the braking distance.
About how to define a steady braking distance independent of the speed, see Section 10.6.

10.1.1. Acceleration time / brake delay switch off
On LokPilot decoders the acceleration times and brake delays can be deactivated by keystroke. This is practical in particular for shunting,
because then your locomotive is controlled directly on the regulator. Ex-works the key F3 is assigned to this function.
10.1.2. Shunting mode
The shunting mode can be switched on ex-works with F4. It causes a halving of the speed at every driving step.
Therefore one can drive in the lower speed range with more sensitivity that is very useful for shunting, in particular in the operation with 14
driving steps.

10.2. Starting-up voltage, Max and middle Speed
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot decoders have internally 256 driving steps. These can be adapted to the characteristics of the railroad engine and be assigned to the
outside available driving steps (14, 28 or 128). In addition the NMRA allows for two set-ups to control the speed characteristics.
The first one is Speed Curve via CV 2, 5 and 6 (Picture 12): Give the starting-up voltage in CV 2 and the maximum speed with CV 5. CV 6
corresponds to the speed at the middle driving step. You can thereby define a "crease" in the conversion line. This mode is active when it is
switched on with CV 29, bit 4 = 0.
The values of the minimum, middle and highest speeds depend of each other. If you choose the middle speed lower than the minimum or
greater than the maximum, this can lead to unpredictable driving behavior. It should always be this way: Starting-up tension < middle speed
< the highest speed

Picture 12: Speed Curve with CV 2, 6, 5

Picture 13: Free Speed Curve
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10.3. Speed Curve
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

A free curve can be also defined using 28 values: In CVs 67 to 94 these values can be stored. (Compare with Picture. 13). These 28 values are
converted to the real driving steps. The driving behavior can be thereby optimally adapted to the locomotive. This mode is activated with CV
29, bit 4 = 1.
We recommend the use of the ESU LokProgrammers with software for the comfortable calculation and input of the data.
If the Speed Curve is active, the settings in CV 2, CV 5 and CV 6 have no effect.
LokPilot V3.0 mfx

The mfx® decoder has also a speed curve. Nevertheless, this is modifiable only with mfx® - capable Centrals or the ESU LokProgrammer.

10.4. Change between the modes of operation

A flying change is possible any time between a digital section and a conventionally powered one. In this, the locomotive behaves as follows:
10.4.1. Change from digital to analogue DC voltage
The decoder follows the polarity of the rail tension when entering the analogue segment. If the polarization of the segment agrees with the
direction of travel in the digital segment (and itself agrees with the NEM standards on direction of travel), the locomotive goes on without
interruption with a speed corresponding to the rail tension in the analogue segment.
If the polarity does not agree with the direction of travel, the behavior depends on the setting of the CV 51:
If the DC brake mode is active there, the locomotive stops taking into account the brake time, otherwise it changes the direction of travel and
drives backward out of the analogue segment. Section 10.5 gives closer information above lengths of brake path and the suitable settings.
10.4.2. Change from digital to analogue AC voltage
If a locomotive changes into an analogue AC tension segment, the locomotive will go on keeping the direction of travel at a speed
corresponding to the rail tension.
10.4.3. Change from analogue to digital (wrong driving bit)
With the reentry in the digital segment the decoder compares the current direction of travel of the locomotive to the digital information coming
from the rail: If the current direction of travel agrees with the direction sent by the digital Central, the locomotive goes on at the new speed
defined by the Central.
If the current direction does not agree with the one demanded by the Central, the behavior depends on the setting of the "wrong driving bit"
(see Section 14.1 for details):
If the wrong driving bit is set, the decoder ignores the direction information coming from the digital Central, the locomotive goes on with the
current direction; only the speed is taken over from the Central. Actual and Central-commanded speed directions will not agree until, on the
Central, a direction change-over occurs.
If the wrong driving bit is not set, the locomotive stops with the defined brake delay, changes the direction of travel and goes back again in the
conventional segment. What happens then there, depends as described on 10.4.1 or 10.4.2
10.4.4. Change from digital to digital
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

A "flying" change between the digital modes of operation Motorola® and DCC is possible any time. The LokPilot decoder interprets every
valid data parcel of the Central.
LokPilot V3.0
LokPilot XL V3.0

A change of Selectrix® back to DCC or Motorola® is possible only by a current interruption (cf Section 7.2.3).
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LokPilot V3.0 mfx

As mentioned in Section 7.2.4, a change from Motorola® to mfx® is possible at any time, as soon as the decoder receives a valid mfx® parcel.
With the change from mfx® to Motorola® (a locomotive changes, e.g., on an layout segment which is still steered by 6021), the decoder
accepts Motorola® parcels only after a time of approx. 4 seconds. The first 4 seconds the locomotive will keep the current speed and direction.
10.4.5. System change with switched off Analogue Operation Mode
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot V3.0 mfx

you may have switched off in your decoder the analogue operation (CV 29 bit 2 off). If now the locomotive drives in the conventional segment
from a digital one, the locomotive will go on at the current speed and direction of travel.
Indeed, you can give to the locomotive now no more orders, until the locomotive drives once more in a digital segment.
Under certain circumstances the decoder interprets an analogue DC voltage as a length of brake path and still stops; for more, follow Section
10.5.

10.5. Braking Distances

Braking distances serve to brake the decoder regardless of information sent by the Central. This function is often used for braking a train
before a red signal. If a LokPilot recognizes a brake order, it will stop with the preset brake delay.
After the forced stop the locomotive continues your journey again and accelerates with the time defined in CV 3.
Depending on the digital system there are different possibilities to influence the way the decoder brakes.
10.5.1. DC Brake mode
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

To activate the DC brake mode, bit 0 must be set in CV 51. The LokPilot decoder will brake with active brake mode exactly when it drives
from a digital segment into a DC segment, and the polarity of the rail tension does not agree with the current direction of travel of the decoder.
Then the locomotive stops taking into account the braking time.
10.5.2. Märklin® Braking Stretches
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 mfx

The Märklin® modules 72441 / 72442 basically lay instead of the digital signals a DC voltage (DC) on the rail. LokPilot decoder can
recognize this tension and will stop, provided that bit 0 in CV 51 is set.
The signal generated by these modules looks like the direct current of a customary control transformer. The LokPilot decoder can
misinterpret this and go in the analogue DC operation instead of braking.
The logic is as follows:
If the last valid parcel received by the decoder was a Motorola® - parcel, and analogue DC is then recognized, the decoder recognizes a
Märklin® Brake stretch and stops.
If the last valid parcel received by the decoder was a DCC parcel and analogue DC is then recognized, the decoder changes into analogue
mode.
If you want to drive the LokPilot decoder with DCC signals, but still have your Märklin® - brake segments recognized, you should switch
off the DC Analogue mode by clearing bit 1 in CV 50. Then the LokPilot will stop correctly.
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10.5.3. Selectrix® diode Braking stretches
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0

LokPilot decoders also recognize the Selectrix® - diode Braking stretches path and stop correctly.

10.6. Steady braking distance
LokPilot V3.0

LokPilot V3.0 DCC

LokPilot XL V3.0

An attractive function is hidden behind CV 254 (brake mode ESU): With it a steady way by which the locomotive slows down from the
beginning of the brake segment to stopping can be set. In this way it is possible to come to the standing position always exactly before the red
signal regardless of the speed of the locomotive. Then the LokPilot calculates how strongly the locomotive should brake.
If the locomotive is relatively slow at the time of the brake order, this goes on at first for some time before then starting to brake.
If the locomotive is quicker at the time of the brake order, it is braked earlier, but with the same delay. Fig. 14 makes clear the relationship.
The greater the value in CV254, the longer the braking distance. Try out the values suitable for your locomotive best of all on a test track.
The steady braking distance is active only in braking stretches. If you turn the regulator by hand to the driving step 0, the brake time is taken
from CV 4.
If the value of CV254 is 0, the brake mode dependent on time is automatically turned off. Section 10.1 will apply.

< Speed >

Train A) is fast, continues at speed for only a short
distance up to its computed brake point, then
brakes constantly up to the stopping point.
Train B) is slower, keeps at speed for
longer up to the computed brake
point, then brakes constantly
up to the stopping point.
Entry into the braking distance

< Distance >

Desired stop point
(defined by CV 254)

Illustration 14: Constant braking distance

10.7. Settings for analogue operation

The starting-up speed and maximum speed of the LokPilot decoder can be set for the analogue DC and AC operations independently. You can
also adapt in this manner the speeds of your locomotives in the conventional operation.
The necessary values should be determined by trying out, because they depend on the gear and on the transformer type.
Please, note that (with the exception of the LokPilot V3.0 mfx) ex- works the load regulation in the analogue operation is active. This allows
an extremely sensitive driving even in the slow operating range.
10.7.1. DC Analogue Operation
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

With the help of CVs 125 and 126 the starting-up speed and maximum speed can be set for the analogue DC operation.
10.7.2. AC Analogue operation
LokPilot V3.0

LokPilot V3.0 mfx

LokPilot XL V3.0
LokPilot Fx V3.0

With the help of CVs 127 and 128 the starting-up speed and maximum speed can be set for analogue AC operation.
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11. Engine control
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot V3.0 mfx

All LokPilot decoders distinguish themselves by high precision load regulation of the 4th generation. Even just with the default settings a very
attractive driving behavior can be reached for most locomotives.

11.1. Load regulation tuning

If you find out after the installation of the LokPilot decoder and the first test runs that the locomotive runs in the lower driving steps very
unenvenly ("jerks") or the locomotive after starting does a small additional jerk, or you are otherwise discontented with the driving behavior of
the locomotive, you should tune the load regulation of the LokPilot decoder to your locomotive.
Unfortunately, on account of the large amount of different engine combinations and gear combinations there is no single setting suitable
everywhere. Hence, the load regulation can be controlled with 4 CVs.
You should check whether the cause is not a rough, deficient engine run of mechanical nature: Twisted linkages are frequently the cause for
it. If you switch off load regulation, which is shown how to in 10.2, and the problem still persists, then a mechanical problem is probable.

11.1.1. Parameters for often used engines

In the following table (Picture 15) we have listed the correct set of values for the most often seen engines.
Engines not listed mean either that the default settings achieve good results, or that we still have no knowledge about these engines.
Put the suitable values and drive the locomotive as a trial.
Remarks

CV2
6

CV 53
40

CV 54
16

CV 55
20

Motor Type
Fleischmann® Round motor
Märklin® smaller disk commutator motor
Märklin® larger disk commutator motor
Märklin® drum commutator motor
Märklin® 5*-High Speed motor
Märklin® Locomotives with Maxon

with Magnet 51961

6

20

16

12

with Magnet 51960

6

50

16

12

Trix® Locomotives with Maxon Motor

Remove filter capacitors from locomotive circuit board!

with Magnet 51962

Motor
HAG® Motors

Piko® Locomotives

6

40

16

12

3

40

20

38

4

56

6–8

4–6

4

56

10

10

4

56

6–8

4–6

6

40

10 – 14

30

(Set Motor-PWM on 15 kHz, see Section 10.3.)

4

50

20

30

Faulhaber® Motors

CV55 depending on flywheel mass: Sometimes also CV55=30

6

40

6 – 10

8 - 10

LGB® Locomotives

For LokPilot XL V3.0

6

56

8

30

Rivarossi®

Locomotives from old production (before Hornby)

8

30

15

40

6 – 10

50

20 –25

25 – 30

Gützold Locomotives

Trix®, Fleischmann®, Roco® Spur N

Set CV 55 depending on flywheel mass

Picture 15: Table with load regulation values for often used engines

11.1.2. Adaptation to other engines / "Finetuning"

Unfortunately, tolerance-wise the engines available on the market strongly deviate from each other, even within the same types.
That'
s why it is possible with LokPilot decoders to adapt the function of the load regulation to the engine with CVs 53, 54 and 55.
If the abovementioned values do not lead to a satisfying result, they can be further optimized.
To start with, it must be made absolutely sure that no more capacitors exist connected between the engine collector and the mass. The
collector of the engine may not be damaged and also the gear should run cleanly and easily. Also the contact strips and rail skids of the
locomotive should be clean and have flawless contact.

11.1.2.1. „K“ Parameter

CV 54 stores the parameter "K" of the load regulation. This gives the strength of the regulation. The greater the value is, the more strongly the
decoder will try to readjust the engine if the number of revolutions must be adjusted.
The parameter "K" should be changed if the locomotive runs in driving step 1 "jerk-like".
Reduce the value of CV 54 at first around approx. 5 and test then whether the driving behavior is in order.
Repeat these steps, until the locomotive runs cleanly in driving step 1.
With some engines it is necessary to put the starting-up tension CV2 to a value 4 – 6 to have clean driving behavior with driving step 1.

11.1.2.2. „I“Parameter

The parameter "I” of the load regulation stored in CV 55 informs the decoder how "sluggishly" the engine reacts to changes.
Engines with big flywheel mass are naturally more sluggish than small engines or bell anchor engines.
Change the parameter "I", if the locomotive jumps when stopping or briefly before that, or makes within a speed range jumps or uneven runs.
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Reduce the value at first from the default around approx. 5 if you use an engine with none or small flywheel mass.
Raise the value at first from the default by approx. 5 if the engine has a big flywheel mass.
Test once more and repeat your attempts, until the result is in order.
11.1.2.3. Regulation reference
In CV 53 is stored the so-called regulation reference tension.
Here the feedback EMK tension given by the engine at maximum speed must be registered. Depending on the rail tension and the efficiency of
the engine this parameter may need adjustment.
If the locomotive has already reached full power with about ¾ voltage applied and the last third of the regulator range leads to no visible speed
change of the locomotive, you should reduce the value of CV 53.
Reduce the value at first about 5-8 values and test the result.
Repeat this, until the locomotive just reaches maximum speed with maximum regulated speed.

11.2. Load regulation switch off
With load regulation switched off the starting-up tension should be increased in CV2 so that the locomotive just starts driving at step 1 or 2.
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

Sometimes the load regulation is not wanted. You can switch off this by resetting bit 0 in CV49.
LokPilot V3.0 mfx

The load regulation can be switched off by writing of value 0 in CV 56 ("Regulation influence").

11.3. Load regulation frequency adaptation
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0

LokPilot V3.0 mfx
LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

Ordinarily the LokPilot decoder works the load regulation with 32 kHz.
It can be sensible to halve this frequency if:
The engine has little "strength" on account of high (self) inductivity.
The filtering devices installed the locomotive (like capacitors, inductances, etc.) disturb the load regulation, but can not be removed.
Reset bit 2 in CV 49 to halve the PWM frequency from approx. 32 kHz to approx. 16 kHz.

11.4. Dynamic drive Control: simulation of hill climbing and driving downhill
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0

LokPilot V3.0 mfx
LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot decoder Dynamic drive Control (DDC) allows you to adapt the influence of the load regulation to your wishes.
A full regulation (completely steady speed, provided that enough current is available) is not always life-like.
Hence, the degree of the regulation can be put between 0 (this means, switched off load regulation) and 100% (Full regulation).
In the slow operating range 100% regulation is suitable to prevent the locomotive "getting stuck" or "running away" with low load. Then at
increasing speed the regulation strength should drop, so that with maximum regulator really the full "unregulated" engine strength is available.
With it a dependence on the profile of the course is reached, so that with driving downhill the locomotive is accelerated or becomes slower
with hill climbing, faithful to model.
The desired degree of the regulation is stored in CV 56. Especially with multiple units it is sensible to reduce the regulation influence, to
have a better teamwork of the locomotives.

11.5. Settings for C sine engine

LokPilot decoders with 21interface MTC can drive the new C-sinus engines indirectly with control electronics installed on the locomotive.
The LokPilot can generate all controls signals necessary for this, provided that some set values are changed:
The load regulation must be switched off as shown in Section 11.2.
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In addition, the control electronics of the engine need a switchable logic tension which the LokPilot can make available on AUX4. AUX4 must
be active, with the locomotive stopped as well as when moving (in both directions!)
LokPilot V3.0

Set the following CVs with the indicated values:
CV
CV 129
CV 132
CV 135
CV 138

Value
32
32
32
32

LokPilot V3.0 mfx

Use the LokProgrammer or the Central station to activate AUX4 while stopped as well as when moving in both directions, as shown in picture
16.

Picture 16: Settings for C sine in the LokPilot mfx

12. Function Outputs
12.1. Available function outputs

LokPilot decoders have up to 8 physical function outputs.
“Front Light" and "Rear Light” are used for the lighting; remaining outputs (AUX1 to AUX6) are available. In addition, there are the functions
“Shunting mode”, “ Acceleration time and brake delay on/off“, “Dynamic Braking”, as well as the virtual function „Noise on/off “. The
meanings are explained latter in Chapter 15.
The function outputs can be switched with the help of the function keys of the digital Central ("F keys").
F0 is usually called the “Lights” key, while the remaining keys are called F1 upward.

12.2. Function keys allocation (function mapping)
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

The outputs can be assigned to the available function keys freely. ESU uses an enlarged "Mapping" with the advantage that every output can
be assigned without restriction to any key. Also, the allocation can be different with Forward and Reverse travel. Furthermore it is possible to
switch several outputs with one key at the same time. A total of two CVs (so-called Control-CVs A and B) with which you can control the
behavior of the key are assigned to every function key in each displacement mode (ie, forward and backward). In general terms:
All function keys are dependent on direction of travel. When you define the allocation, please do not forget the direction of travel.
It is possible that not all function keys are available in your digital Central.
Each of the physical function outputs must not only be assigned to a key, but "be switched on" at first.
Picture 17 gives an overview about all possible combinations.
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LokPilot micro V3.0, LokPilot micro V3.0 DCC and LokPilot Fx V3.0 use the keys F0 to F12, the remaining LokPilot decoders use F0 to
F15.
F-Key

Description

Control Front Rear
AUX 3 AUX 4 AUX 5 AUX 6 Control Acceleration Shunting “Noise” Dynamic
AUX 1 AUX 2
On/off
on/off on/off braking
**
**
**
**
CV A Light Light
CV B
1
2
4
8
16
32
64
128
1
2
4
128
FS(f) Stand Forward
129
130
FS(r) Stand Bacward
132
133
FF(f) Travel forward
135
136
FF(r) Travel Backward 138
139
F0
Lights Forward
141
1
142
F0
Lights Backward 144
2
145
F1
F1 Forward
147
4
148
F1
F1 Backward
150
4
151
F2
F2 Forward
153
8
154
F2
F2 Backward
156
8
157
F3
F3 Forward
159
160
2
F3
F3 Backward
162
163
2
F4
F4 Forward
165
166
1
F4
F4 Backward
168
169
1
F5
F5 Forward
171
16
172
F5
F5 Backward
174
16
175
F6
F6 Forward
177
32
178
F6
F6 Backward
180
32
181
F7
F7 Forward
183
64
184
F7
F7 Backward
186
64
187
F8
F8 Forward
189
128
190
F8
F8 Backward
192
128
193
F9
F9 Forward
195
196
F9
F9 Backward
198
199
F10
F10 Forward
201
202
F10
F10 Backward
204
205
F11
F11 Forward
207
208
F11
F11 Backward
210
211
F12
F12 Forward
213
214
F12
F12 Backward
216
217
F13
F13 Forward *
219
220
F13
F13 Backward * 222
223
F14
F14 Forward *
225
226
F14
F14 Backward * 228
229
F15
F15 Forward *
231
231
F15
F15 Backward * 234
235
* - not for LokPilot micro V3.0, LokPilot micro V3.0 DCC, LokPilot Fx V3.
** - (where available

Picture 17

We will have a look at examples, so that the precise approach becomes clear, but before that another two other characteristics of the function
outputs must be explained.

12.3. Effects at the function outputs
12.3.1. Turning on of the outputs and effects
Each of the function outputs must be switched on first, before it can be used. In addition, every output offers the possibility to put one of 12
available lighting effects:
Dimmer: A normal, constantly switched on output.
Flashing light: The output flashes with an adjustable frequency.
Inversed flashing light: The output flashes like before, however, in counter-phase with the above. In this ways, alternately blinking lights
are possible.
Strobe: Flashlight.
Double Strobe: Double flashlight.
Fire box: Flicking light, simulating an open flame.
Zoom: Slowly On and dimming light, for steam locomotives or paraffin lanterns.
Marslight
Gyralight
Rule 17: Suitable for the US-steam locomotives in which the light becomes brighter while starting. Work separately for Forward and
backward.
Pulses: Output switches off by itself after a certain time. Useful for Telex couplings.
Coupling function: For the control of Krois® and ROCO® couplings.
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A CV is available to control every output (from CV 113, cf table in Section 21.1.) in which the desired lighting effect is stored. A value which
must be written in the suitable control CV is assigned to each of the lighting effects.
Please note that you can switch off every output with the value 0, if it is not required
Both logical functions “shunting mode” and “Acceleration time and brake delay on/off“ need no configuration-CV
12.3.2. Lamp brightness adjustment
The decoder can set the brightness of the electric light bulbs in 15 dimmed steps to optimally adapt the brightness to the model.
For this, the lamps are pulsed very fast and very often once and again. For every output the brightness can be set individually. The brightness
value desired in each case (0 to 15) must be added in the respective Control-CV (from CV 113, cf table in Section 21.1) to the value which
determines the lighting effects.

Because the brightness setting works on so-called pulse width modulation mode, the tension at the output is not reduced.
Hence, the brightness setting is not suitable for the use of light bulbs of lower voltage rating! Follow absolutely Section 6.7.1.1!

12.3.3. Digital couplings
LokPilot V3.0

LokPilot V3.0 DCC

LokPilot XL V3.0
LokPilot Fx V3.0

Digital couplings can be controlled directly by some LokPilot decoders.
According to kind of the coupling different settings must be defined.
12.3.3.1. Mode of operation "pulsed" for Telex®
To work with the Märklin® Telex® couplings we have created the "Pulse" function: In this case the "brightness value" takes over a special
role: The value determines how long the function remains switched on. The "brightness value" 0" signifies here 0.5 seconds, the value 15
corresponds to 8 seconds.
After the preset time the output switches off itself again. In this way a overheating of the coupling winding can be prevented.
12.3.3.2. Mode of operation "Coupler" for Krois® and ROCO®
Krois® and ROCO® couplings need a special high frequency-PWM signal to be controlled, because these would burn out otherwise. For this,
use the special function "coupling":
By choosing this function, the output switches for 250 ms on a pulse duration determined by the "brightness value" of 0 (completely out) to 15
(fully “on” through). For ROCO® couplings a CV value of 243 has proved itself (Equivalent pulse duration value 3).
The coupling function is available only for the exits AUX1 and AUX2

12.3.4. Flashing light functions
12.3.4.1. Period duration for flashing lights
If for an output the function “Flashing Light” or “Inversed Flashing Fight” was selected, the period duration (and with it the flashing
frequency) is taken for all suitable outputs together from the CV 112.
The period duration can be set in 63 steps. The period duration is always a multiple of 65.5 milliseconds.
12.3.5. Examples of typical settings
Example 1: Smoke generator in AUX 1, controlled by F5.
You would like to lay a smoke generator on the function key F5 which should be switched with the output AUX 1.
The output AUX 1 must be activated and be assigned to the F5 key: At first the output is activated, and we should use the Dimmer function,
(the output should be always switched on fully, not flash) and the brightness should amount to 100%. Responsible for the exit AUX1 is CV
115. The value which must be stored on CV 115 is calculated as follows: 15 for maximum brightness.
Now still the function key F5 has to be connected with the output on AUX1: Have a look at fig. 13: Responsibly for the F5-Forward Key is the
Control-CV 171 (on the third column).
On the CV 171 must be stored which function(s) the F5 key should switch. If one keeps with fig. 13 and follows the row for F5 to the right,
until it meets the column for the function AUX 1, a number is at the top of that column.
In our example this is "4". Now this value must be written in CV 171.
Then the F5 key switches the output AUX 1. With this the function is switched while moving forward. So that the function is also switched on
when moving backward, the same value must be written in CV 174.
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Example 2: Flashing light on AUX2, controlled by F6.
Here a flashing light should be set on the F6 key which should be switched with AUX 2. The brightness should amount 6/15 of the maximum
brightness. The flashing period and the Duty Cycle On-Off are set as described above [?].
At first we must activate the output AUX 2 and set on flashing function. CV 116 is responsible for this.
In our example we store there the value 16 (for flashing light) + 5 (corresponds 6/15 to the maximum brightness) = 21.
Now the output AUX 2 of the key F6 must be assigned. Responsible for the F6 key is CV 177.
On this CV must be stored which function(s) the F6 key should switch. If one follows in Picture 13 the line for F6 Forward to the right, until it
meets the column for the function AUX 2, the number 8 is at the top of that column.
This value must be written in CV 177.
Now F6 switches in Forward key mode the exit AUX 2. For the Backward key mode, the value 8 must also be written in CV 180.
Example 3: Brake delay with F5.
Here the acceleration time and brake delay should be deactivated/activated with F5. Because the Acceleration time/ brake delay is no physical
function output, but a logical function, the function does not need to be configured.
Merely the function “Brake delay” must be assigned to the key F5; CV 172 is used for that. There the value "1" must be stored. If the function
should be also switched with Backwards movement, the value "1" must be likewise stored on CV 175.

12.4. Settings for analogue operation
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot V3.0 mfx

Which function keys are switched on during analogue operation is determined with the help of both CVs 13 and 14.
One can virtually "simulate" with them the pressure of a function key. Nevertheless, the state of that “virtual” function key will not be
switchable to the opposed state while running in pure analogue mode.
Ex-works the CVs are so preset that the lighting dependent on direction of the traffic (as with F0 switched!), as well as F1 (ex works mapped
to AUX1), are switched on.

12.5. LGB® - Chained pulse selection
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilot V3.0 mfx

For operation with LGB® Centrals or with the Roco® lokMaus I, LokPilot decoders can be switched to chained pulse selection.
For that, you must set bit 5 in CV49. From this point on, the decoder counts the number of the F1 keystrokes to activate the suitable function.
Therefore all function keys can be reached by pulses with the F1 key.

12.6. Swiss light change
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilot Fx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

With the help of this Function mapping many
possibilities can be realized.
A good example of it is the Swiss light change.
A third lamp circuit is required, the lamp on the
bottom left of the 3 light points signal is then
always switched on, while the light function is
switched on. This third circuit should be switched
regardless of the direction of the traffic.
Picture 18 shows a possible wiring of this
arrangement and the exit AUX1 (green cable) is
used for the third circuit. Now the decoder needs
only to be informed that this output AUX1 should
be on always when the light key is operated.
For this we store the value 5 on CV 141, and the
value 6 on CV 144. Easy!

Rear Lights
Yellow cable

Front Lights
White cable

Green cable

Light On
Light Off
Picture 18 - Swiss Lighting Change
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13. Decoder Reset
You can restore at any time the factory settings of the decoder

13.1. With DCC systems or 6020/6021
Write the value 08 on CV 08.

13.2. With Märklin® systems (mfx decoder)
Mfx® decoders can be reset to factory settings with Central Station® or Mobile Station® using the RESET instruction integrated in the
locomotive menu.
13.3. With ESU LokProgrammer

From the menu "CV Handling", Option “reading/writing CV'
s”, write the value 08 in CV 08.

14. Special functions
LokPilot decoders offer some unique special functions which you may yet not be aware of.

14.1. Wrong driving bit

The wrong driving bit determines the behavior of the decoder with the crossing from an analogue into a digital segment (cf 10.4.3).
If you want to set the wrong driving bit, CV124, bit 1 must be set.

14.2. Memory of the working condition

LokPilot decoder can monitor their working conditions permanently. Then after a power interruption the decoder goes on again with the
previous settings, if wanted. The following data can be stored:
Direction of travel:
Stores the direction of travel when operating with old Motorola®.
Function keys state:
Remembers itself which function keys are On of Off and switches these again accordingly.
Current speed:
If this is stored, the locomotive will go after power interruption again at precisely this speed, no matter what the digital Central sends out.
Start with acceleration time:
It is used with the previous option: If this option is chosen, the locomotive starts again after a power interruption with the acceleration time,
otherwise it will try to reach the old speed as fast as possible. We recommend switching off this option, because it annuls the effects of the
Memory. This option is intended only for 6020 operation: After the turning on, a 6020 does not resend any commands.
Ex-works the decoder stores the direction of the travel, the function keys state and the current speed.
LokPilot V3.0

LokPilot V3.0 DCC

The decoder can recognize the length of the power interruption:
If the power interruption is shorter than approx. 2 seconds, the decoder assumes a bad rail contact and will try to reach again the previous
speed as fast as possible if the storage of the current speed is activated.
If the interruption is longer, the decoder assumes from the fact that it has reached a stopping section without power (e.g., before a red
signal). When the power is restored, the decoder starts again with the acceleration time defined in CV 3.

15. Multiple Traction units with LokSound locomotives
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

Sometimes one wants to form a multiple unit including a locomotive equipped with a LokSound decoder and another with a LokPilot decoder.
A problem shows up here in that the locomotive equipped with the LokPilot drives off immediately, while the LokSound-equipped engine
keeps stopped until the diesel sound revs up, for instance.
To remedy this the LokPilotV3.0 has CV 253 “Driving off delay”.
The departure is delayed by the time defined there. One can adjust this after a short testing with both decoders.
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The LokSound decoder delays the departure only if the sound is also switched on. Hence, the LokPilot decoder must also "know" whether
the sound in the LokSound is switched on or off. For this reason the LokPilot decoder also has a function “Sound On/Off“– indeed, here this
is purely "virtual".
With this virtual function the LokPilot decoder can find out whether the LokSound decoder sound is switched on or off and delay the departure
accordingly. You must set in the Function Mapping of the LokPilot decoder the function key for “Sound On/Off“ as the same key that controls
sound in the LokSound decoder.
Ex-works "F1" switches the sound On/Off in LokSound decoders.
Write, hence, CV 148 = 4 and CV 151 = 4.

16. RailCom®
LokPilot V3.0
LokPilot micro V3.0
LokPilot XL V3.0
LokPilotFx V3.0

LokPilot V3.0 DCC
LokPilot micro V3.0 DCC

LokPilotV3.0 mfx

RailCom® is one of the technologies developed by Lenz Electronik of Giessen, for the transfer of information from the decoder back to the
digital Central. The old DCC system can only transfer data from the Central, but this would never know where the decoder is, or confirm
reception (except on the Programming rail).
The following information can be sent by the locomotive back to the Central:
Locomotive address: If requested by "Broadcast", the decoder sends always its address. This can be recognized by a track sector detector. The
Central can find out in such a way where the locomotive actually is.
CV information: The decoder can report back all CV values by RailCom® to the Central. A Programming rail is no more necessary in the
future.
Meta data: The decoder can send back information like actual engine load, engine current, temperature etc. to the Central.
So that RailCom® functions, all decoders and the Central must be equipped accordingly. LokPilot decoders are prepared on the hardware
side for RailCom®, but however a firmware update will be necessary, in order to activate it. You will find information about the present state
of the RailCom® implementation on our homepage.
RailCom® must be switched on before use by means of CV29, Bit3. CV28 offers extended adjustment possibilities. Ex works RailCom® is
switched off in ESU decoders.

17. Firmware update
LokPilot decoders can be provided at any time with new operational software (ie, Firmware). In this manner faults can be repaired or new
functionalities added.
The update can be carried out by you; the decoder does not need to be removed from the locomotive. You need merely the ESU
LokProgrammer. You can load the most recent Firmware version applicable in each case for your LokPilot decoders free of charge from our
homepage.
Firmware updates carried out at our service department are not carried out as a guarantee repair, but are liable to be a paid service. Please find
out to begin with on our homepage about the applicable costs.
Change the Firmware only if you want to repair relevant faults or have available new functions which you really need. Never change the
configuration of a solidly working system

18. Accessories
You can ask more detailed information about the accessories from your specialist supplier or read up about it on our Internet page.

18.1. Middle skid change-over

The midle skid change-over board 51966, only for decoders with 21interface MTC, is inserted in motor vehicles with two middle skids. With
it you can always switch the front skid in both directions of travel - ideal for Control Block operation!

18.2. HAMO-Magnets

In many Märklin® models the installed AC/DC motors cannot be directly controlled by LokPilot decoders. The field coil of these motors must
first be substituted with a permanent magnet. With ESU the following Magnets are available:
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51960

permanent magnet, replaces 220560, for anchor rotor 217450, D=24.5mm, for engine types 216730, 211990, 228500

51961

permanent magnet, replaces 220450, for anchor rotor 200680, D=18.0mm, for engine type 204900

51962

permanent magnet, replaces 235690, for anchor rotor 231440, D=18.0mm, for engine type 231350

18.3. Cable set with 8-pole or 6-pole Socket

If the locomotive to be altered has no digital interface, but you would not like to cut off the interface plug off the decoder, our cable sets 51950
or 51951 help you: Install first a suitable cable harness and simply mount the decoder on it.

18.4. Installation adaptor 21MTC

If you liked to update a locomotive with a LokPilot decoder with 21MTC interface, we offer our adaptor board 51967: This offers on the one
hand a base on which the LokPilot can simply become attached, and, on the other hand, solder points to which the original cables of the
locomotive can be soldered. Ideal for digitizing Märklin® locomotives.

19. Support and help
Should you have any questions that remain unfulfilled, your first contact is of course your specialist supplier, to whom you acquired your
LokPilot decoder. He is your competent partner for all questions all around the model road.
We are accessible to you on many ways. We ask you, nevertheless, to contact us if possible either by e-mail or by fax. E-mails and faxes are
answered as a rule within a few days. Please, always give also a return fax number or an e-mail address to which we can direct the answer.
The telephone hotline is strongly frequented as a rule and should be used for special help needs only. We recommend that you send e-mail or
fax or visit our site on the Internet. There you may already find some answers and perhaps also tips from our customers under "Support /
FAQ “, which will certainly help you.
Of course we always stand by your side with pleasure:
by phone: 49 (0) 700 – LOKSOUND
49 (0) 700 – 56576863
Tuesday and Wednesday
from 10.00 o'
clock to 12.00 o'
clock
by fax: 49 (0) 700 - 37872538
by e-mail: www.loksound.de/email
by post: ESU und Co. KG
- technical SupportIndustriestrasse 5
D-89081 Ulm
www.loksound.de
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20. Technical Data

5 – 25 V

LokPilot
micro V3.0
DCC
5 – 25 V

Ok

Ok

Ok

Ok

-

Ok

Ok

Ok
127
Ok
Ok
Ok

Ok
Ok

Ok
127
Ok
Ok
Ok
Ok

Ok
Ok

Ok
255
Ok
Ok
-

Ok
127
Ok
Ok
Ok
Ok

Ok
127
Ok
Ok
Ok

-

-

Ok

-

Ok

Ok

Ok

Ok
Ok
Ok

Ok
-

Ok
Ok
Ok

Ok
-

Ok
Ok
-

Ok
Ok
Ok

Ok
Ok
-

Ok

Ok

Ok

Ok

Ok

Ok

-

LokPilot
micro V3.0
Operating voltage
DCC Operation with 14/28/128 drive steps, 2- and 4-word
addresses; Automatic recognition of the mode of operation
and DCC drive steps
Digital Motorola® (old + new), 14/28 drive steps
Number of addresses in the Motorola operation
mfx® operation with automatic registration
Selectrix® operation
Analogue DC operation
Analogue AC operation
DCC programming
Motorola® programming with 6021, mobile station,
Central station
mfx® programming
Märklin® braking sections
Brake on DC, Roco braking sections
Selectrix® diodes braking sections
Shunting mode and Acceleration time and brake delay
on/off
RailCom® prepared
Maximum Engine current rating
Load control of the 4.Generation, overload-protected
Function outputs /Rating per output
Total current for function outputs
Supported function keys
Integrated Power pack buffer memory
Dimensions, mm
Length
Width
Height

LokPilot
V3.0

LokPilot
V3.0 DCC

LokPilot
V3.0 mfx

LokPilot
XL V3.0

LokPilot
Fx V3.0

5 – 40 V

5 – 27 V

5 – 40 V

5 – 40 V

5 – 40 V

-

Ok

Ok

Ok

-

Ok

Ok

0,75 A

0,75 A

1,1 A

1,1 A

1,1 A

3,0 A

-

16 / 32 kHz
2 / 140 mA
280 mA
F0 – F12
13,5
9,0
3,0

16 / 32 kHz
2 / 140 mA
280 mA
F0 – F12
13,5
9,0
3,0

16 / 32 kHz
4 / 250 mA
500 mA
F0 – F15
23,5
15,5
5,5

16 / 32 kHz
4 / 250 mA
500 mA
F0 – F 15
23,5
15,5
5,5

16 / 32 kHz
4 / 250 mA
500 mA
F0 – F15
23,5
15,5
5,5

16 / 32 kHz
8 / 600 mA
2000 mA
F0 – F15
Ok
64,0
25,0
11,5

6 / 250 mA
500 mA
F0 – F12
17,5
15,5
5,5

21. List of all supported CVs
21.1. DCC Decoder

On the following pages you have in tabular form a list of all CVs used by the LokPilot decoders. Follow carefully the tips about the CV
concept in Section 8.1.
Change CVs only if you realize their meaning: Wrong CV settings can lead to the LokPilot not reacting properly any more.
For each CV, applicability to a specific LokPilot is denoted by a colored band on the left margin: if the column correspondent to a member of
the LokPilot family does not show color on a specific CV, or for a specific option within a CV, that CV or Option does not apply to that
Lokpilot family member.
On page 38, a separate table lists all Output Assignment CVs (That is, CVs that assign a specific output to a function Key / travel Direction.

LP Fx

LP XL

LP DCC

LP

LP Micro

LP Micro
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CV

default
value

Name

Description

Range

1
2
3
4
5
6
7
8

Address
Start voltage
Acceleration
Deceleration
Max speed

1 - 127
1 – 75
0 – 64
0 – 64
0 – 64
0 – 64
151

3
3
8
6
64
22
-

13

Analogue mode
F1-F8

0-255

1

14

Analogue Mode
FL,
F9 - F12

0-255

3

1718

Extended
locomotive
address
Consist
address

address of locomotive
determines the starting speed
This value multiplied by 0.869 gives the time from stop to maximum speed
This value multiplied by 0.869 gives the time from maximum speed to stop
maximum speed of locomotive
Speed of locomotive at medium speed step
Internal software version of LokPilotDCC (read only)
Manufacturer’s identity (ID) of ESU. Writing value 8 triggers a reset of all
CVs to factory values
Setting of functions F1 to F8 in analogue mode
Bit
Function
Weight
0
Function F1
1
1
Function F2
2
2
Function F3
4
3
Function F4
8
4
Function F5
16
5
Function F6
32
6
Function F7
64
7
Function F8
128
Setting of functions FL, F9 to F12 in analogue mode
Bit
Function
Weight
0
Function FL(f)
1
1
Function FL(r)
2
2
Function F9(f)
4
3
Function F10(f)
8
4
Function F11
16
5
Function F12
32
6
Function F9(r)
64
7
Function F10(r)
128
Long address of locomotive.CV 17 contains the higher value Byte (Bit 6 and
Bit 7 must always be active), CV 18 contains the Lower value Byte. Active
only if feature is switched on in CV 29 (see below).
Additional address for consist operation.
Value 0 or 128 means: Consist address inactive
1 – 127 consist address for normal direction of travel
129 – 255 consist address for reversed direction of travel
Setting of functions F1 to F8 in Consist Mode
Bit
Function
Weight
0
Function F1
1
1
Function F2
2
2
Function F3
4
3
Function F4
8
4
Function F5
16
5
Function F6
32
6
Function F7
64
7
Function F8
128
Setting of functions FL, F9 – F12 in Consist Mode
Bit
Function
Weight
0
Function FL(f)
1
1
Function FL(r)
2
2
Function F9(f)
4
3
Function F10(f)
8
4
Function F11
16
5
Function F12
32
6
Function F9(r)
64
7
Function F10(r)
128

128 9999

192

0 - 127

0

0-255

0

0-255

0
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Medium speed

Version nbr
ManufacturerID

21

Consist Mode
F1-F8

22

Consist Mode
FL, F9 - F12

CV

Name

Description

28

RailCom
Configuration

Provisions for RailCom
Bit
Function
0
Canal 1 Adress broadcast
Canal 1 not released for Broadcast
Canal 1 released for Adress broadcast
1
Data transfer on canal 2
No data transfer for Canal 2
Data transfer on canal 2 enabled
Command acknowledgement on canal 1
2
No Command acknowledgement on canal 1
Command acknowledgement on canal 1 enabled
Basic configuration settings of the decoder
Bit
Function
0
Reverse direction of travel (forward becomes reverse)
-normal direction of travel
reversed directional properties
1
Speed step system (DCC-mode only) 14 speed steps
28 or 128 speed steps
2
Analogue mode (see also CV 50) Analogue mode off
Analogue mode permitted
3
RailCom Communication *) (After Update)
RailCom Communication disabled
RailCom communication enabled
4
Selection of speed curve speed curve through CV 2, 5, 6
speed curve through CV 67 - 96
Selection of address (DCC-mode only) 5
short addresses (CV 1) in DCC-mode
Long addresses (CV 17+18) in DCC-mode
Expanded configuration settings of the decoder
Bit
Description
0
Load Control Load control off
Load control active
1
DC Motor PWM frequency 20 kHz Tact frequency on
40 kHz Tact frequency on
2
Märklin Delta Mode Delta Mode off
Delta Mode on
3
Märklin 2. address Märklin 2. address off
Märklin 2. address on
4
Automatic speed step detection speed step detection in DCC mode off
speed step detection in DCC mode on
5
LGB Function button mode LGB Mode off
LGB Mode on
6
ZIMO Manual function ZIMO Manual function off
ZIMO Manual function on
7
Function keys change with every flank change
Function key trigger with the change From Off => On
Function key trigger with every flank change

Range

LP Fx

LP XL

LP DCC

LP

LP Micro DCC

LP Micro

35

29

49

Configuration
register

Expanded
Configuration

default
value

2
Weight
0
1
0
2
0
4
-

6

Weight
0
1
0
2
0
4
0
8
0
16
0
32
Weight
0
1
0
2
0
4
0
8
0
16
0
32
0
64
0
128
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CV

Name

Description

50

Analogue mode

51

Braking Mode

53

Control
reference

54

Load control
parameter K

55

Load control
parameter I

56

Load control
influence

66

Forward trim

6794
95

Speed table

Determines which analogue modes are permitted (see also CV 29)
Bit
Function
Weight
0
AC Analogue mode AC Analogue mode off
0
AC Analogue mode on
1
1
DC Analogue mode DC Analogue mode off
0
DC Analogue mode on
2
Defines which braking modes are active
Bit
Function
Weight
0
Märklin Brake mode (see also 10.5.1)
Märklin Brake mode off
0
Märklin Brake mode on
1
1
ZIMO Brake mode ZIMO Brake mode off
0
ZIMO Brake mode on
2
2
Reserved
3
Lenz DC Brake mode Lenz Brake mode off
0
Lenz Brake mode on
8
Determines the back EMF that the motor should supply at maximum speed.
The more efficient the motor, the higher this value may be. Reduce this
value if the engine does not reach its designed maximum speed.
„K“-component of the internal PI regulator. Determines how strongly load
control actuates. The higher the value, the stronger the impact on the
motor.
„I“-component of the internal PI-controller. Determines the momentum of
the motor. Motors with large flywheels of large diameter require a smaller
value.
0 – 100 %. Determines up to how many % of the speed load control is
active. At a value of 32 load control will be switched off , half the maximum
speed is reached.
Divided by 128 results in the factor by which the motor voltage is multiplied
in forward mode. The value 0 deactivates the trim.
Assigns a motor voltage to the speed steps. Values in between will be
interpolated.
Divided by 128 results in the factor by which the motor voltage is multiplied
in backward mode. The value 0 deactivates the trim.
Frequency of Strobe effects. Always a multiple of 65,536 ms

Range

default
value

0-3

3

LP Fx

LP XL

LP DCC

LP

LP Micro DCC

LP Micro
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112

113
114
115
116
117
118
119
120

Back up trim
Blinking
frequency
Output
configuration

Configures the characteristics of each output channel
Output:
Headlights
Rear Lights
AUX 1 (3)
AUX 2 (3)
AUX 3 (2)
AUX 4 (2)
AUX 5
AUX 6
Description
Value
Description
Continous output (dimmer)
Vol (1)
Headlights (h/l beam)
Blinking output (Phase 1)
Vol + 16 Mars light
Blinking output (Phase 2)
Vol + 32 Gyro light
Strobe
Vol + 48 " Rule 17 FW “
Double Strobe
Vol + 64 " Rule 17 REV “
Firebox
Vol + 80
Pulse
Smoke generator
Vol + 96 Digital Coupling (4)
Notes:
(1) Vol = brightness. Range 0 (dark) - 15 (maximum).
(2) For 21MTC version only (LP & LP DCC)
(3) For NEM 652 or 21MTC
(4) For AUX1 and AUX 2 outputs only (see 12.3.3.2.)

Value
Vol + 112
Vol + 128
Vol + 144
Vol + 160
Vol + 176
Vol + 192
Vol + 240

3

0 – 80

56

0 – 80

32

0 – 80

24

1 – 64

64

0 - 255

0

0 - 255

--

0 - 255

0

4 – 64

33

255
255
255
255
255
255
255
255

15
15
15
15
0
0
0
0

CV

Name

Description

124

AUX Settings

Other internal settings of the decoder
Bit
Function
0
Wrong driving bit (Motorola ®)
1
Saves the status of function buttons on power interrupt
2
Saves the current speed setting on power interruption
3
Accelerates after a reset with the programmed
acceleration
4
No emergency stop during direction of travel changeover in the Motorola operation
6
No engine PWM in analogue mode
7
No PWM for function outputs in analogue mode
(always full brightness)
Starting voltage in DC Analogue mode

Range

LP Fx

LP XL

LP DCC

LP

LP Micro DCC

LP Micro

37

125
126
127
128
253
254

DC starting
voltage
DC maximum
speed
AC starting
voltage
AC maximum
speed
Start delay
Steady braking
distance.

default
value

6
Weight
1
2
4
8
16
64
128
0 - 127

15

Maximum Speed in DC Analogue mode

0 - 127

45

Starting voltage in AC Analogue mode

0 - 127

15

Maximum Speed in AC Analogue mode

0 - 127

45

When starting, delays the time defined here.
Allows for the synchronized starting of locomotives with sound-decoders
(for multiple units).
A value> 0 gives a braking distance which is kept regardless of the speed.

0 - 255

0

0 - 64

0
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def
0

CV

With
F15

225

def
0

CV

With
F14

229

def
0

CV

with
F13

223

def
0

CV

with
F12

217

def
0

CV

with
F11

211

def
0

CV

with
F10

205

def
0

CV

with
F9

199

def
0

CV
193

def
0

CV
187

def
0

CV
181

def
0

CV
175

def
1

CV
169

def
2

CV
163

def
0

CV
157

def
0

CV

def

CV

def

CV

def

CV

with
F8

0
0
0

234
232
231

0
0
0

228
226
225

0
0
0

222
220
219

0
0
0

216
214
213

0
0
0

210
208
207

0
0
0

204
202
201

0
0
0

198
196
195

0
0
0

192
190
189

0
0
0

186
184
183

0
0
0

180
178
177

0
0
0

174
172
171

0
1
0

168
166
165

0
2
0

162
160
159

8
0
8

156
154
153

4

150

2

144

0

4

4

2

2 Sound On/Off (virt.)

148

1

1 Shunting speed

147

0 Acceleration bypass

0

128

1

64

7 AUX 6

142

32

6 AUX 5

141

5 AUX 4

0

16

0

8

4 AUX 3

138

3 AUX 2

128
1

1 Rear lights

2

2 AUX 1

4

3 AUX 2

8

4 AUX 3 (21-pin)

16

5 AUX 4 (21-pin)

32

6 AUX 5

64

7 AUX 6

128

LokPilot Micro
LokPilot Micro DCC
LokPilot
LokPilot DCC
LokPilot XL
LokPilot Fx

with
F7

0

Forward
A

With
F6

136

4

0

2

2 AUX 1

0 Headlights

with
F5

1

1 Rear lights

7 Dynamic Braking

with
F4

135

B

with
F3

0

A

with
F2

0

Reverse

0 Headlights

with
F1

151

128

0

4

7 Dynamic Braking

with F0
(Lights)

145

2

0

1 Shunting speed

B 2 Sound On/Off (virt.)

139

1

0

0 Acceleration bypass

133

Weight

132

Description

in
mode
...

130

Set Bit

Assignment of outputs to be active
in
stand
still

129

Mode

In each CV, weights can be added
to give multiple output activation to
a given function

39
21.2. mfx-Decoder
Settings for LokPilot mfx, which can be achieved by means of Motorola programming.
Important: All values must be multiplied by 4, if they are programmed with a Central Station or the ESU
LokProgrammer, as then the range of settings is 0 - 255!!!
CV
01
02
03

Name
Address
Starting Voltage
Acceleration time

04

Braking time

05
08
53

Maximum speed
Decoder reset
Control reference

54

Load control
parameter K

55

Load control
parameter I

56

Regulation
influence

78

Starting Voltage
analogue AC
Maximum speed
analogue AC

79

Description
Address of the Locomotive.
Defines the minimum speed of the locomotive
This value multiplied by 0.25 results in the time of the stop up to the
maximum speed
This value multiplied by 0.25 results in the time of the maximum
speed up to the stop
Defines de maximum speed of the locomotive.
Resets all CV to the factory default values
Determines the back EMF that the motor should supply at
maximum speed. The more efficient the motor, the higher this value
may be. Reduce this value if the engine does not reach its designed
maximum speed.
„K“-component of the internal PI regulator. Determines how
strongly load control actuates. The higher the value, the stronger the
impact on the motor.
„I“-component of the internal PI-controller. Determines the
momentum of the motor. Motors with large flywheels of large
diameter require a smaller value.
0 – 100 %. Determines up to how many % of the speed load control
is active. At a value of 32 load control will be switched off , half the
maximum speed is reached.

Range
01-80
01-63
01-63

Default
03
03
16

01-63

12

01-63
01-63

63
8
45

01-63

32

01-63

24

01-63

63

01-63

25

01-63

63
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22. Appendix
22.1. Long addresses programming

As described in Section 9.2, the long address is split in two Cvs.
The most significant byte of the address is found in CV17. This byte determines the range, or “page”, in which the
extended address will lie.
If, for example, CV17 contains the value 192, the extended address can take values between 0 and 255.
If CV17 contains the value 193, the extended address can take values between 256 and 511.
Now this can be continued up to CV17 containing the value 231, when the extended address can take values between
9984 and 10239.
The possible pages are listed in fig. 18. To calculate the values for CV17 and CV18 do as follows:
First fix the desired address, for example, 4007.
Now pick out form Picture 19 the concerned "address page". In the column to the right of this address page you will
find the numerical value that you must enter in CV17. In our example, it will be 207.
The value of CV 18 is determined as follows:
desired address
the first address in the required address page ===============================
gives the value of CV18

minus

4007
3840
=====
167

The number 167 is then the value that you must now enter CV18, to have your decoder address programmed as 4007.
If you want to know the address of a locomotive, please read successively CV17 and CV18 and then do the above
procedure in reverse:
Assume that you have read: CV17 = 196; CV 18 = 147 - Start by finding the first corresponding address value for the
page given by CV 17 using Picture 19. The first possible address of this page is 1024. Now you need only to add the value
from CV18, and you will have the locomotive address:
1024
+ 147
====
= 1473
Address page
from
to
0
255
256
511
512
767
768
1023
1024
1279
1280
1535
1536
1791
1792
2047
2048
2303
2304
2559
2560
2815
2816
3071
3072
3327
3328
3583

address page
address page
CV17
from
to
from
to
192
3584
3839
206
7168
7423
193
3840
4095
207
7424
7679
194
4096
4351
208
7680
7935
195
4352
4607
209
7936
8191
196
4608
4863
210
8192
8447
197
4864
5119
211
8448
8703
198
5120
5375
212
8704
8959
199
5376
5631
213
8960
9215
200
5632
5887
214
9216
9471
201
5888
6143
215
9472
9727
202
6144
6399
216
9728
9983
203
6400
6655
217
9984
10239
204
6656
6911
218
205
6912
7167
219
Picture 19: Table of the enlarged locomotive addresses
CV17

CV17
220
221
222
223
224
225
226
227
228
229
230
231
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ADDITIONAL NOTES ON WIRING DECODERS,
BASED ON VIESSMANN 5242/5243 Decoder Manual

Alternative ways of connecting Lights
In Section 6.7.2.b) we saw that a possible way of having Lights connected is to have one of the Light contacts connected
to a common mass, usually the locomotive metal body. This assumes that this metal body is connected electrically to one
wheel side (on DC power), or the wheels (on AC power).
We also saw that when running such set-up on Analogue DC, the Lights will only work in one direction of travel, and that
this direction of travel will depend on the way the loco is positioned on the track.
To avoid this, the best solution is to reconnect to the blue decoder wire the Light terminal that was connected to the mass.
This will normally require some modification to the lamp and/or support, as the connection to the mass has to be undone,
and at the same time the blue wire connected. Don’t forget that you are most probably replacing the lamp anyway, so you
may find an adequate replacement (maybe even a diode+resistor) that will allow for a different mounting interface, for
example. This obviously requires a certain level of handiwork that will probably void warranties, and which you may
prefer to leave to the professional care of your train shop specialists.
Anyhow, there may be occasions where the above solution is not totally satisfactory, for example:
You want to install a NEM 651 decoder, in which to have a “blue wire” it is necessary a delicate soldering operation
on the decoder itself (see Picture 5, on page 8), which you may not want to do;
When modifying locomotives with a separate tender, in which motor and decoder stay together in one of these
bodies, but there is still one Light function to control in the other body, and you want to keep wiring between
locomotive and tender to a minimum – that is, want to do without the blue wire to the remote Light;
In cases like these we can go a little further on if we still want our locomotive to run in DC as well as in Digital. The two
procedures described bellow keep assuming that Light terminals previously connected to mass can be isolated and
reconnected to other connections.
Figure A bellow is equivalent to Picture 4 in page 8, in what concerns the Lights circuitry:
You can modify this circuit to look like what is
shown in Figure B bellow.
In this way it is ensured that, in Analogue DC
mode, Lights are polarized to the correct rail
according to the direction of travel.
Note that some locomotives may have the NEM
651 interface red wire connected to the chassis
ground (mass), instead of the black wire.
Note also that this solution implies, in Digital
mode, that each lamp receives power only every
other cycle, so its brightness may be significantly
reduced.
Another way is having a “blue wire” independent
of the decoder, as shown in Figure C. In this case,
there will be no power reduction to the lamps.
BEWARE: This blue wire cannot be in
electrical contact with the decoder’s own blue
wire!
Figure A

Figure C
Figure B

