
What you always wanted to know about mfx

The modelrailroad of the future speaks mfx - ESU tells you why.
Step into the new world of modelrailroading

Sounds are always
recorded from an
original prototype
loco, so you can be
sure to get the  real
thing .

Märklin® SVT137 mit LokSound mfx Umrüstsatz Nr. 61450

With the introduction of Märklin®  systems at the toyfare 2004, the long awaited third
generation of Märklin® digital became reality.Märklin systems is not just a simple extension of
an existing system, but a consequential, courageous step forward, offering not only
unprecedented ease in the control of locos, turnouts and signals, but many more functions as
well.
The essential prerequisite for this „new world“ is the mfx-data format, on which Märklin
systems is based. From now on the central station, the starter set „mobile station“ and the
decoders speak mfx.

What you can do with mfx
Mfx is not just another sales pitch: Behind it lies nothing less than the completely new
development of a revolutionary digital system. Besides a new data format with integrated
feedback and new decoders, there are, of course, command centers like the  mobile station.
This combination results in fascinating possibilities for running your trains.

Address: No more

The most important news: Now the typing-in
of loco addresses is, with mfx, a thing of the
past; simply call up your locos by name.
There are no addresses anymore in the mfx
system, all locos with a mfx-decoder register
themselves at the command station; right
away you see the engine‚s name on the
display. This is „plug & play“ at it‚s very best.
Of course, you can change the name
anytime you wish and make „Ludmilla“ out
of  „BR 232,“ for example. Forget the old
procedure of  first searching for a new loco‚s
address in the handbook!

Functions aplenty

Another thing of the past is the trial-and-error
pushing of function buttons: „Gee, where is
that Telex coupling again?“ On the  mfx-
station`s display you see a symbol next to
each key, corresponding to it’s function. The
decoder also tells the station whether it’s a
non-latching function ( i.e. a  whistle ), or an
on-off  function ( i.e. a  pantograph up or
down ).
Each mfx-decoder handles up to 1616161616
functions. That’s why mfx stands for the
utmost in play-value. Think of sound and light
effects, control of couplings and pantographs
and much, much more. At least 9 functions
are usable, depending on your command
station.

Ultra precise control

Each mfx-decoder incorporates 128 steps for
smooth acceleration. The motor is powered
safely and comfortably at 32 kHz ( LokSound
mfx ) or 40 kHz ( LokPilot mfx ). This
guarantees the quiet and smooth operation
of your motors – ideal for even ironless-core
motors.

Infinite number of  locos

We are sure that the number of your engines
will increase. That’s why the mfx-system
allows you to operate up to 16,384 locos,
turnouts or signals – all at the same time.
The total number is only limited by the

Simple operation

In spite of the high number of engines, you
easily  stay in control at all times.
At the command station you can comfortably
change all parameters of an mfx-decoder.
Program the top-speed while you run the
engine, and forget the times when you had
to open it up to do so, or put it on a separate
programming track. With mfx you can pro-
gram your loco’s decoder on the main, while
running it, independently of all other locos.
The built in feedback, which constitutes
genuine duplex communication between
station and decoder, makes this possible

How to operate your present locos

If you plan to switch to mfx, the question is,
what to do with the engines you already
own. Can you run them with the mfx-
system?
Of course you can continue to use your „old“
Märklin® locos! Mfx design is such, that
mixed operation is possible with no problems.
This means that all locos equipped with
Märklin®- or ESU decoders will continue to
function when controlled by a mfx-command
station. Of course, mfx-decoders will not be
bothered by other Märklin®- or ESU
decoders. In fact, all mfx-command stations
have multi-protocol capability.
Naturally the mfx-center is neither a
magician, nor is it a clairvoyant: As soon as a
Motorola-

decoder equipped loco is asked to run, you
sacrifice the mfx advantages. Since the loco
wants to be spoken to by  it’s address, you
must again descend to that level. Further-
more, the command station has no way of
knowing which functions the loco offers, and
behind which function keys these might hide.
And there are only 14 speed steps. Also,
programming on the main is not  possible: To
input addresses you either need a screwdriver
( to open the loco) and manipulate the  micro
switches, or else resort to old fashioned
register programming.
You see, through a mfx-center, it’s possible to
operate existing locos, equipped with
Märklin®- or ESU decoders; the downside is
you must do without the new  features.

Upgrade your locos to mfx-technology
You understand the advantages of mfx and
now you ask yourself  what’s the simplest
way to convert yout present locos to mfx?
ESU, as a leading manufacturor of  mobile
decoders, asked the same question and
came up with two answers:
The LokPilot mfx is an extremely small
decoder for HO rolling stock. It offers, besides
outputs for the motor and two lights, two
additional, freely usable functions. For the
sound enthusiast there is a variant of our
highly successful loco sound-decoder. The
LokSound mfx-decoder offers, other than the
outputs for the motor, two lights and two
additional functions, a  fully-fledged sound-

module with all the original sounds of the
ptototype.
In conjunction with the 16 possible mfx-
functions, LokSound will bring life to your
layout.
Both decoders were designed especially for
Märklin® engines.They are 100% mfx
compatible-to ask for more is simply not
possible. All ESU decoders are easily
installed, and you can configure them  using
the LokProgrammer  quite comfortably with
your PC. Convince yourself of  the virtues of
the new ESU decoders and treat  your locos
to the freedom of the „new world.“

The LokPilot mfx-the versatile talent
The LokPilot mfx  was designed from scratch
especially for the mfx-data format. It reflects years
of accumulated experience, that ESU puts into the
manufacturing of digital decoders.
The LokPilot mfx is a genuine multi-protocol
decoder. In addition to it’s main field of application
in connection with mfx-centers, it can be utilized
without problems with Motorola-centers ( i.e.
Märklin® 6021 ), as well as with analog layouts,
powered by  conventional AC transformers. The
LokPilot mfx automatically recognizes the operating
mode and reconfigures itself „on the fly“.
Important for owners of older Märklin® centers:
The LokPilot mfx permanently memorizes the active
operations mode and also recognizes wrong way
traffic. Braking blocks are easily negotiated. No
decoder has ever been more Märklin®-compatible.
The LokPilot mfx easily handles DC as well as
ironcore-less motors. All-current motors can be

converted with HAMO-Magnets. The motor is
driven extremely quietly and gently by a 40 kHz
PWM ( Pulse width modul. ) frequency. In
combination with the 128 mfx-speed steps and the
4th generation  back EMF ( torque compensation ),
an as yet unattainable performance is being
realized. The LokPilot mfx can be matched to any
loco or operations mode. Besides the known
settings ( see techn. data ), you can adjust the back
EMF parameters and the top speed even for analog
operation ( !  ). Lamp brightness is also separately
adjustable. All in all there are 4 function outputs.
With the LokPilot mfx, you can take for granted
such features as overload protection for motor and
function outputs, switching speed, and controllable
acceleration- and deceleration-rates. It is also
programmable with all Märklin® centers, or
comfortably via the LokProgrammer  on your PC.
You will not have to open your precious engine.

LokSound mfx really brings your locos to life
Model railroaders, who put emphasis on realistic
operation, can’t pass up the new LokSound mfx. It’s
based on the successful third generation of
LokSound, and through it’s sound functions life is
finally brought to your  model railroad. Next to the
convincing properties of the LokPilot mfx, the
LokSound mfx can reproduce the loco-typical
sounds. For this reason, it possesses a flash
memory, with a recording capability of up to 65
seconds: more than enough to be able to reproduce
not only the actual running noise, but also those
special sounds generated by air or water pumps,
compressors, gear switching, brake-or flange
squealing, and other complex sounds. Integrated
into our decoders are operational events, such as
random shovelling coal, ( even synchronized with a
mini lamp in the firebox ), station announcements,
the squealing of a door, or the conductors whistle (
„all aboard!“ ). Naturally you can always call up
whistles, horns, bells, or compressors by function
keys.

Since LokSound mfx  possesses 4 ( ! ) independent
sound channels, you can  always play  combined
multiple sounds. In addition to the steady steam
chuff, it is no problem to activate the bell before a
crossing  and and and and and sound the whistle in time. You can
buy a LokSound mfx decoder for 2-,3-, and 4-
cylinder steam engines, as well as for various diesel
engines ( diesel hydraulically  or diesel electrically
driven ) and  electro locos. The latter with separate
traction motor-and blower control. To polish it off,
there is load dependent sound adjustment: The
motor rpm decreases when the programmed
speed is reached, and  the volume increases  under
load or when  accelerating. ESU offers  LokSound
mfx in many different variations for the prototype
sound you desire. All parameters are factory pre-
adjusted, so that your mfx-center’s  display  not only
shows the pertinent loco class, but also the correct
symbols for the function keys.

On the last page you’ll
find an  extensive list
of available sounds-no
other manufacturor
has access
 to a  larger sound
archive, or records
more prototype locos.

Sound from the
market-leader



The small print: The technical details behind mfx
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Let’s talk about...
Märklin® systems

On the previous pages you found lots of information about the new mfx-data

format. In this section we would like to acquaint the interested reader  a bit better

with it’s technical background. But beware: It’s going to get technical...

There were two reasons for creating mfx. First, there was the desire to „simplify“

the „playing“ with the model railroad, secondly, there was a need for more

functions.

Simplification of operation means,  above all, that addresses have to go. In the age

of plug and play, the model railroader should not have to type in numbers anymore.

A loco should be capable of registering itself at the command station. Moreover, the

loco should announce it’s name and functions, so that the operator is immediately in

the know. There should be no need for him to memorize or write down everything.

More functionality is achieved by mfx, above all with the availability of 16

functions per key. That’s plenty for all kinds of sound-and special functions.Also with

mfx there is practically no limit as to the number of locos and turnouts. You can

expand your layout as much as  you  you  you  you  you want. Large layouts, naturally, demand an

intelligent data managment. In order to broadcast as many instructions as possible

in a given time frame, they should be as short as possible in order to avoid noticable

delay. Certain commands should have priority, so that an emergency stop takes

place, rather than the switching of a turnout , for example.All of this is reality with

mfx.To this end, however, it was necessary to develop a completely new data

format. An expansion of existing protocols would have been too much of  a

compromise. Plug and play functionality calls for genuine duplex communication

between decoders and  command station. In contrast to other systems, mfx

exchanges data between decoders and center in both directions. This works always

and reliably, even when locos and   illuminated cars are being operated on your

layout.  We provided mfx with an extremly sensitive receiver circuitry, with filters

of the  8th order ( !  ), capable of  seperating incoming data from white noise.

Allocation of addresses

The most important application of  duplex communication is the automatic

allocation of addresses. For this purpose, each and every mfx-device ( decoder or

center ) possesses a  worldwide absolutely unique ID.  By this ID the devices are

safely distinguished from one another. That’s why you can put  several identical

engines on the layout; due to the  unique ID, the center can safely separate them.

Admittedly, for performance reasons, even the mfx works with addresses-

internally.Thus you can call up and control a total of 16383 locos, turnouts or signals.

Also, each mfx-decoder remembers which command station it is operated from. If

a mfx-decoder determines that a layout is not it’s home turf, it will register again at

the center. This is the reason why a mfx-loco re-registers every time it runs on a

foreign layout.

While registering, the center initially allocates an available, intern address. Only

now can the decoder participate in  the „playing“. But before the loco obeys your

commands, the center wants to know a few things from the mfx-decoder.

Configuration

Each decoder can  convey it’s characteristics to the center. These include the loco’s

name, present values for acceleration and decceleration, top speed, and whether it

is a steam-, diesel- or electrical engine. The decoder also tells the center which

functions are in use, whether those are latching-or non latching functions, and

which symbol belongs to which display. The interrogation of the data is announced

by a blinking mfx-symbol on the display of your command station. As soon as you

see  pertinent loco-information there, you can start operating.

Dataformat

Here the advantages of the new mfx-data format are really evident: mfx is based

on a DC-free signal. Flickering head lamps are a thing of the past with the mfx-

system. Mfx bases it’s packets upon bits of  fixed lengths. Therefore, the packets are

always of the same short duration, regardless of the number of  zero-, or one-bits.

These bits are biphase-mark encoded, added up to the actual datagrams, and

supplemented by a  checksum. The decoder consults this checksum to ascertain a

correct data transfer. The result is an extremely safe data exchange. As mentioned

before, for a large layout a bandwith as broad as possible is needed. With mfx this is

achieved by using dynamic packet lengts, and  intelligent compression of data. The

consequence of all of these measures is, for example, that a typical mfx-packet

needs only about 5,3 ms for the transfer of  speed steps, direction of travel, and

status of all functions. A DCC system wold have used up at least 29,4 ms for the

same job. Mfx  transmits it’s packets 3 to 7 times faster than DCC-generally

speaking.

Perfect interaction

As  you can see, a mfx-system  consists of a perfectly coordinated team: the

command center and the decoders. Mfx offers singular, convenient features: New

locos register themselves automatically, engines are called up by name, not number,

and  parameters such as top speed-, acceleration-, and deceleration  are

programmable on the main. Due to the  maximum compatibility to your existing,

valuable locos, mfx can guarantee you unlimited play value and  new adventures.

With mfx you are equipped to the optimum for your future ideas- without

compromise and  compatibility problems.

62401 Univ. 2 Zyl. Narrow gauge (Type: BR 99)
62402 Univ. 3 Zyl. Normal gauge (Type: BR 44)
62403 Univ. 2/4 Zyl. Normal gauge (Type: BR 64)
62404 BR 38, P8
62405 BR 18, S 3/6
62406 BR 01
62407 BR 03
62408 BR 23
62410 BR 50
62411 Univ. US-steam ( Big Boy, Mikado)
62412 Tenweeler, Mountain, Hudson
62413 BR 80
62420 BR 55
62422 BR 78
62425 BR 41
62431 V 60
62432 V 100
62433 Univ. Diesel (Type: BR 218)
62436 Univ. US-Diesel (Type:F 7)
62438 Nohab
62439 VT 11.5
62441 VT 628
62442 BR 232
62444 PA-1
62446 V 200
62450 VT 08 / SVT 137
62451 VT 610
62452 VT 650
62454 VT 98
62461 Univ. Old Type Electrical engine (Type: E40)
62463 E 103
62464 E 94
62465 E 120
62466 E 150
62467 ICE
62468 Univ. New Type Electr engine (Type: Re 460)
62469 E 143
62470 E 44
62472 Re 4/4 II
62473 Taurus
62474 Ae 6/6

61450 Cenversion kit for Märklin® SVT 137 (37770):
LokSound mfx Decoder with 40x20 mm
speaker; fully align

50441 speaker 20mm, rund, mit Schallkapsel
50442 speaker 23mm, rund, mit Schallkapsel
50443 speaker 28mm, rund, mit Schallkapsel
50444 speaker 40mm, rund, mit Schallkapsel
50447 2 speakers 16mm, oval, mit Schallkapsel
50448 speaker 20mm x 40mm mit Schallkapsel

51950 Adapter cable with NEM652 8pin plug

51960 Hamo Magnet No. 22 0560
51961 Hamo Magnet No. 22 0450
51962 Hamo Magnet No. 23 5690

item LokSound mfx Functions

item        LokPilot mfx
61600 LokPilot mfx, Multi Protokol Decoder mfx / Motorola, with NEM652  8pin plug

item        LokProgrammer

53450 LokProgrammer Set, Power Adaptor, Serial Interface Cable, CD-ROM
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For the unfaithful: No problem with ESU
There’s supposed to be model railroaders who shop
elsewhere. They don’t necessarily stick to one
brand, but  on their 3-rail track run locos from
various manufacturers  together. But in the future
even these model railroaders will want to use the
mfx-system with it’s convincing advantages.  The

ESU LokPilot mfx and the LokSound mfx are
absolutely ideal for these customers: All ESU-
decoders leave the factory with a 8-wire NEM
interface. So the installation into interface-equipped
locos is especially simple: open the engine, remove
the dummy plug, plug in the decoder, close up the
engine-done. Truly plug n’ play!

What you can do with your old one
Many a hobbyist will hesitate about getting rid of
his beloved command station and  investing into
the „new world.“ Nevertheless, it makes sense to
start thinking about  the application of mfx-
decoders now. In the future, owners of  older
Märklin® centers will benefit from  purchasing a
LokPilot mfx or a LokSound mfx: both decoders can
be operated under the old Motorola-format. Furt-
hermore, this offers  a lot of advantages: a simple
procedure at the key board of the 6021  makes
programming possible without having to open the

loco. Another plus is the  silent, smooth  running of
the motor and the ease of installation, especially the
small LokPilot mfx decoder. The real sound
aficionados will choose  the  original ESU LokSound
mfx in any event. With regard to a planned switch
to mfx, both decoders are an investment into the
future: once you purchase a mfx-center, your locos
will be ready immediately for mfx-deployment.
Because all ESU mfx-decoders are updateable, you
automatically maintain state-of-the-art performance.
( Software ).

Find the right sound
As the market leader in the field of sound, ESU has access to a vast
archive of original recordings. For many prototype models we’ve
created sound decoders, which completely match the originals. All you
have to do is find the correct module...The types are listed according
to steam-, diesel-,or elektro sounds.The symbols behind the
designation identify the functions. If you can’t find „your“ loco in the
list, ask your dealer for a simular loco-sound, or visit us on the internet.
There you also find  detailed  coverage of the many functions. The
„universal“sound chip will always be suitable, in case of doubt. With
each sound decoder comes a 23 mm loudspeaker and the enclosure.
If you can’t fit it in, ask your dealer for a smaller speaker.

The LokProgrammer...
is the ideal tool for the  programming of  all
ESU-decoders. With a few mouse clicks in
front of the screen, you can comfortably set
up your decoder(s) as you need them.
Whatsmore, you can modify all sounds of the
LokSound decoder, or even create your own
sound-only ESU can offer you this!

Installation service
If you don’t want to be bothered with
installing the decoder into your loco, you can
depend on ESU. We work with technicians,
who gladly perform the conversion to ESU
mfx for you. You find details on our website.

Workshops
ESU offers seminars to the interrested
customer, covering all mfx topics. If you’re
interested,
visit our website to find locations and dates.




