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Important Notes

1. Declaration of Confirmity

We, ESU electronic solutions ulm GmbH & CO KG, Edisonalle 29,
D-89231 Neu-Ulm, declare in sole responsibility that the product
Product description: LokSound 5, LokSound 5 micro, Lok-
Sound 5 L, LokSound 5 XL

Part number: 584xx, 588xx, 583xx, 585xx

complies with all relevant regulations of the Directive for Electro-
magnet Compatibility (2004/108/EG). The following harmonised
standards have been applied:

EN 55014-1:2006 + A1:2009: Electromagnetic Compatibility - re-
quirements for household appliances, electric tools, and similar
apparatus - Part 1: Emission - Product

EN 55014-2:1997 + A1:2001 + A2:2008 : Electromagnetic Com-
patibility - Requirements for household appliances, electric tools,
and similar apparatus - Part 2: Immunity - Product family standard.

2. WEEE-Declaration

Disposal of obsolete electrical and electronic equipment (as prac-
tised in the European Union and other European countries with
dedicated collection systems).
This mark on the product, the packaging or the relevant docu-
mentation indicates that this product must not be treated like
household waste. Instead this product should be
disposed of at a suitable collection point for recy-
cling of electrical and electronic appliances. Thus
you contribute to avoid negative impact on the
environment and people’s health that could be
caused by inappropriate disposal. Recycling of ma-
terials contributes to preserve our natural resources. For more in-
formation regarding recycling of this product, please contact your
local administration, your waste collection service or the dealer /
shop where you purchased this product.

3. Important Notes - Please read this chapter first

We congratulate you to your purchase of an ESU LokSound Deco-
der. This manual will guide you step by step through the features
of your LokSound Decoder.

Please read this manual carefully. Although the LokPilot has been
design as a robust device an incorrect connection may lead to
faults or even to the destruction of the device. Avoid any “costly”
experiments.

*The LokSound is exclusively intended for use with model train
layouts only. It may only be operated with the components listed
here. Any other use is not permitted.

Any wiring has to be carried out while power is disconnected.
Please make sure that no voltage reaches the locomotive while
converting it, above all not accidently.

* Avoid mechanical force or pressure on the Decoder.
*Do not remove the heat shrink sleeve on the Decoder.

*Make sure that neither the LokSound Decoder nor any blank
wire ends may come into contact with the engine chassis (risk of
short circuit). Cover any blank ends of unused wires.

*Never solder on the circuit board, extend cables if necessary.

Copyright 1998 - 2019 by ESU electronic solutions ulm GmbH & Co KG. Electrical
characteristics and dimensions are subject to change without prior notice. All
rights reserved. ESU might not be held responsible for any damage or conse-
quential loss or damage chaused by inappropriate use of the product, abnormal
operating conditions, unauthorized modifications to the products etc...

Not suitable for children under 14 years of age. Inappropriate use may result in
injury due to sharp points and edges.

Marklin® and mfx® is a registered trademark of the company Gebr. Marklin®
and Cie. GmbH, Goppingen, Germany. RailCom is a registered trademark of the
company Lenz Elektronik GmbH, Giessen, Germany.

All the other trade marks are owned by their respective right holders.

ESU electronic solutions ulm GmbH & Co. KG continues to develop the products
according to the company’s politics. Therefore, ESU reserves the right to carry out
changes and improvements on the products listed in this manual at any time and
without any advanced note.

Duplications and reproductions of this documentation are strictly forbidden and
need to be allowed by ESU in writing.




How this manual helps you

o Never wrap the Decoder in insulation tape, since this may cause
overheating.

¢ Adhere to the wiring principles as outlined in this manual for
wiring any external components. Other circuitry may cause da-
mage to the LokSound.

*Make sure that no wires are squeezed or cut by the model’s
transmission parts when reassembling the engine.

* Any power supply must be protected by a fuse or circuit breaker
to avoid any potential hazards such as burning cables in case of
a short circuit. Only use transformers specifically designed for
model trains that bear the VDE/EN marks.

o Never operate the LokSound unattended. The LokSound is not
a (children’s) toy.

*Do not expose to wet and humid conditions.

eHandle the speaker with extreme care: Do not touch the mem-
brane or apply pressure! Solder the speaker connections quickly
and only at the intended contacts!

4. How this manual helps you

This manual is divided into several chapters that show you step-by-
step how to install a LokSound Decoder.

Chapter 5 provides an overview over the characteristics of each
type of LokSound Decoder.

Chapter 6 describes installation of the Decoder in detail. Please
make yourself familiar with the type of motor and the type of
interface installed in your locomotive prior to working through
chapters 6.2. t0 6.12.

You can operate LokSound Decoders with most commercially
available control systems for model trains. Chapter 7 provides an
overview which digital and analogue systems can drive LokSound
Decoders and which special issues to consider.

You will find the factory default settings for the function buttons
in chapter 7.1.

You may adjust the default settings of your LokSound Decoder as
desired. Chapters 8 to 17 explain which parameters are adjustable
and how to do it.

We recommend, that you at least read chapters 8 and 9 regarding
address settings as well as chapter 11 concerning motor control
in order to be able to adapt your LokSound Decoder optimally to
your model locomotive.

A list of all technical data in chapter 5.1.5 and a list of all suppor-
ted CVs will assist you in case of questions.

If not stated otherwise all information refers to all types of the Lok-
Sound family. Should one particular Decoder not support a specific
function, then this is clearly mentioned.
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5. Introduction - The LokSound family

5.1. The members of the LokSound Familly

Our fifth generation of LokSound Decoders have been developed
from scratch and combines a sound module with a multi protocol
Decoder in an intelligent manner. What sounds like a simple idea
is in reality just about the limit: With LokSound your locomotives
do not only move like their prototypes, but they also sound exactly
like them!

All LokSound 5 Decoders are designd around a powerful 32 Bit
processor and they are “better” than their predecessors in many
aspects: LokSound 5 Decoders reproduce 10 sound channels
simultaneously. Each sound channel with a resolution of 16 Bit
and 31250 Hz sampling frequency achieves HiFi quality. Thus,
we achieve a far better authentic reproduction of the prototype
sounds as we have known in the past. LokSound 5 Decoders
achieve a discernible much better sound experience. A huge 128
Mbit sound storage memory offers enough capity.

LokSound 5 Decoders feature a further improved load control with
up to 50 kHz PWM frequency and noise optimized motor control
assure that, in future, coreless motoros or 1 gauge motors will
accelerate with excellent low speed characteristics.

For the purpose of controlling lighting and other functions Lok-
Sound 5 Decoders have numerous outputs and also can control
RC servos respectively SUSI modules, if required.

Furthermore every LokSound 5 Decoder is a true multi protocol
Decoder supporting all four popular data formats: Besides DCC
with RailComPlus they all support the M4 format and automati-
cally register themselves on morn Marklin® central units. Support
for Motorola® and Selectrix® facilitate the operation with older
central units as well. On top of it, all LokSound 5 Decoders (even
those for N scale!) are suitable for operation on analogue DC or
AC layouts. The active operating mode is detected automatically.
For our North American and Australian customers, ESU LLC is of-
fereing the LokSound 5 DCC family that features DCC with Rail-
ComPlus only. This fits perfect the needs of these markets.
Subject to the type of command station there are up to 32 func-

tions, which can, thanks to the uniquely flexible ESU function
mapping, be assigned to any type of function and function but-
ton. Three new adjustable brake controllers as well as a two-step
heavy load simulation enhance the enjoyment of running your
trains together with new random functions that even allow cont-
rolling special lighting effects randomly.

The firmware of LokSound 5 Decoders can be updated. Thus the
internal software of the Decoder may be replaced by a newer ver-
sion. All you need is the ESU LokProgrammer and a Windows PC.
In order to suit the different scales and the related current draw of
the model locomotives, all LokSound 5 Decoders come in various
options that we now would like to introduce to you.

5.1.1. LokSound 5

The LokSound 5 Decoder is intended for use in HO and O gauge
locomotives. With its standardized dimensions of 30 mm x 15.5
mm it should fit into just about any model. It is avaialbe for all
popular interface types. Subject to the type of interface there are
up to 12 function outputs. Soldering pads facilitate the connection
of an external PowerPack.

Due to its extensive lighting and sound functions as well as the 1.5
A motor current, it is the perfect all-rounder for your locomotives.
Ex works the LokSound 5 Decoder is supplied with an 11 mm x 15
mm sugar cube speaker including an adaptable sound enclosure.

5.1.2. LokSound 5 micro

The LokSound 5 micro is a small but powerful package: Despite
its extremely compact dimensions of 21 mm x 10 mm it supports
DCC with RailComPlus®, M4®, Motorola® and Selectrix®. Fur-
thermore it is suitable for operation on analogue DC and AC(!)
layouts.

With up to 8 functions you can now equip also smaller vehic-
les with prototypical lighting functions. Optionally you may also
connect an external PowerPack. The motor current of 0.75 A is
suitable for almost all applications with little space for a Decoder.
The LokSound 5 micro is supplied with a Next18 interface as per
the relevant standards. Suitable adapter harnesses (supplied with
the Decoder) will facilitate the connection to models with other
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interface types.

Ex works the LokSound 5 micro Decoder is supplied with an 11
mm x 15 mm sugar cube speaker including an adaptable sound
enclosure.

5.1.3. LokSound 5 XL

The LokSound 5 XL is intended and optimised for large scale
models in G gauge and gauge 1. Its dimensions of 55 mm x 41
mm have virtually been established as the standard for gauge 1
models.

The LokSound 5 XL leaves nothing to be desired: 5A motor cur-
rent, up to 15 function outputs as well as the provision for connec-
ting 4 additional RC servos. The discerning model train enthusiast
may now adapt his or her vehicles to their prototypes right down
to the last detail. While the dual sound amplifier assures impressive
sound effects in the garden, any problems related to dirty track are
a thing of the past due to the integral PowerPack.

LokSound 5 XL Decoders are supplied in two versions: either with
screw terminals for individual wiring or with multi-pin connectors
compatible to almost all gauge 1 models by Marklin®, Kiss® or
KM-1®.

5.1.4. LokSound 5 L

The LokSound 5 L is the ,in-between” solution between the Lok-
Sound 5 and the LokSound 5 XL. With its dimensions of only 51
mm x 25.5 mm it is not only ideal for O scale vehicles, but also for
others where a LokSound 5 XL does not fit or is not necessary.
Besides a motor current of 3A and now up to 14 function out-
puts the LokSound 5 L also provides the option to control two RC
servos. You may connect two speakers to its dual sound amplifier.
Due to the integral PowerPack, problems related to dirty track are
a thing of the past. This Decoder is only supplied with multi-pin
connectors and a matching adapter board.




LokSound 5 decoder overview
5.1.5. Overview of all LokSound 5 decoders

DCC operation

Motorola® operation

M4 operation (mfx® compatible)

Selectrix® opeation

DC analogue operation

AC analogue operation

DCC programming

Programming using 6021, Mobile/Central Station
M4 configuration on main and automatic detect
RailCom® and RailComPlus®

ABC-, Selectrix®, Marklin®, HLU brake sections
ABC shuttle train

LokSound 5 Soundengine

Audio outputs

LokSound 5 LokSound 5
Ok Ok
Ok -
Ok -
Ok -
Ok Ok
Ok -
Ok -
Ok -
Ok -
Ok Ok
Ok Ok
Ok Ok

10 channels, 16 Bit HiFi, 128 MBit Memory
1 audio output, Class D, 1.5W Sinus (3W music). 4 Ohm - 32 Ohm

DCC

Continuous motor current 1,5A
Integrated PowerPack Keep alive - -
Optinalal PowerPack Ok Ok
Item Number 58410 58416 58419 58449 58412 58420 58429 58811
Connection 8pin 6pin 21MTC 21MTC MKL PluX22 8pin 21MTC 8pin
Wire harness ~ Wire harness Direkt Direkt Direkt Wire harness Direkt Kabelada
Function Outputs 10x Power 10x Power 10x Power 10x Power 10x Power 10x Power 10x Power 6x Power
1x Logiklevel or 1x Logiklevel or 1x Logiklevel or 1x Logiklevel or 1x Logiklevel or 1x Logiklevel or 1x Logiklevel or  1x Logikle
PowerPack PowerPack PowerPack PowerPack PowerPack PowerPack PowerPack or PowerF
1x Logiklevel or 1x Logiklevel or 1x Logiklevel ~ 1x Logiklevel ~ 1x Logiklevel  1x Logiklevel or 1x Logiklevel
Sensor input  Sensor input  instead of instead of instead of Sensor input  instead of Sensor
Sensor input  Sensorinput  Sensor input input
2x Logiklevel  2x Logiklevel  2x Logiklevel 2x Logiklevel
instead of SUSI  instead of SUSI  instead of SUSI instead of SUSI
Inputs 1x Sensor 1x Sensor 1x Sensor 1x Sensor 1x Sensor 1x Sensor 1x Sensor input
input input input input input input
S TS 2xinstead of ~ 2xinstead of ~ 2x instead of 2x instead of
SusI SusI SusI SusI
Dimensions in millimeters (metric) 30,5x15,5x5,5 30,5x15,5x5,5 30,5x15,5x5,5 30,5x15,5x5,5 30,5x15,5x5,5 30,5x15,5x5,5 30,5x15,5x5,5 25,5x10,6




LokSound 5 micro
Ok Ok
Ok -
Ok -
Ok -
Ok Ok
Ok -
Ok -
Ok -
Ok -
Ok Ok
Ok Ok
Ok Ok

10 channels, 16 Bit HiFi, 128 MBit Memory
1 audio output, Class D, 1.5W Sinus (3W mucic). 4 - 32 Ohm

0,75A
Ok Ok
) 58816 58818 58814 58820 58828
6pin Next18 PluX16 8pin Next18
pter  Wire harness Direct Adapterstecker Wire harness Direct
6x Power 6x Power 6x Power 6x Power 6x Power
vel  1x Logiklevel  1x Logiklevel  1x Logiklevel  1x Logiklevel  1x Logiklevel
ack or PowerPack or PowerPack or PowerPack or PowerPack —or PowerPack
2x Logiklevel  2x Logiklevel 2x Logiklevel
instead of instead of instead of
SusI SusI SusI
2x instead of ~ 2xinstead of 2x instead of
SusI SusI Susl

LokSound 5 micro DCC

LokSound 5 L
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok

10 channels, 16 Bit HiFi, 128 MBit Memory

3,0A
Yes, 2x 1F/2.7V
Ok
58315
Pin header
Converterboard
11x Power
1x Logiklevel instead of Sensor input
2x Logiklevel instead of SUSI
2x Logiklevel instead of Servo3 / Servo4
1x Smokeunit Heater
1x Smokeunit Motorcontrol

3x Sensor input

1x Motor-Aus (, Showcase mode”)
1x Smokeunit Temperature sensor
2x fixed,

2x instead of SUSI

x4,5 25,5x10,6x4,5 21,0x10,6x4,0 21,0x10,6x4,0 25,5x10,6x4,5 21,0x10,6x4,0 51,8x25,4x14,0

LokSound 5 XL

Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok
Ok

10 Kanéle, 16 Bit HiFi, 128 MBit Memory
2 outputs Class D, 1.5W Sinus (3W music) each ~ 2 Endstufen, Class D, je 3.0W Sinus (6W Musik)

58513

5,0A
Yes, 2x 5F/2.7V
Ok
58515
Pin header

Screwterminals

12x Power

1x Logiklevel

2x Logiklevel instead
of SUSI

4x Logiklevel instead of

Servo1-4

1x Wheel input
2x Sensor input

4x fixed, 2x instead
of SUSI
51,0x40,0x14,0

Converter board (Option)
12x Power

1x Logiklevel

2x Logiklevel instead

of SUSI

4x Logiklevel instead of
Servol-4

1x Wheel input
2x Sensor input

4x fixed, 2x instead
of SUSI
51,0x40,0x14,0

e i G



General properties of all Decoders

5.2. General properties of all Decoders

5.2.1. Operating Modes

All LokSound 5 decoders (Except the “DCC" versions) are true
multi-protocol decoders with automatic detection of the opera-
ting mode , on-the-fly.” The decoder analyses the track signal and
filters out the part that is reserved for it. Changing from digital to
analogue and back represents no problem whatsoever. This is im-
portant in case your e.g. fiddle yard still works in analogue mode.
Furthermore, all LokSound decoders support the relevant brake
modes such as ROCO®, Lenz® or Mérklin® and stop as intended.
Especially the ABC brake sections are suitable for a simple stop
in front of the signal. LokSound decoders achieve the maximum
compatibility with the operating system in order to enable you to
simulate even some unusual operational requirements.

The LokSound 5 supports and automatically detects the DCC pro-
tocol with 14, 28, or 128 speed steps. Of course, operation with
the long 4-digit addresses is possible as well.

Contrary to the original Marklin®-decoders, LokSound 5 decoders
support up to 255 addresses and 28 speed steps in Motorola®
mode. With the appropriate command station such as the ESU
ECoS, you can expand the system limits of the Motorola® system
considerably.

Furthermore, all LokSound 5 decoders support RailComPlus®. A
RailComPlus®-compatible command station immediately recogni-
ses a LokSound 5 decoder fully automatically. The decoder will
transfer all of its important data to the command station. Finally,
you will never have to look for a loco address once again or carry
out any function mapping!

All LokSound 5 decoders also support operation with M4 and re-
gister automatically with Marklin® mfx® central units.

5.2.2. Motor control

The most important function of digital decoders is motor control.
All LokSound 5 decoders are designed for universal use and there-
fore can control all commonly available DC motors, regardless if
they are by ROCO®, Fleischmann®, Brawa®, Mehano®, Bemo®,
LGB®, Hubner®, Marklin® or others. Coreless motors (such as
Faulhaber® or Maxon®) also work fine with LokSound.

You may continue to use any universal motors provided you repla-
ce the stator coils with a permanent magnet. You will find more
info on this topic in chapter 6.8.5.2.

6th-generation load compensation works with and adjustable
PWM frequency between 20 to 50 kHz and assures extremely
silent operation, particularly with coreless motors. Due to 12-bit
technology, your locomotives will crawl at a snail’s pace if so desi-
red. Load compensation is easily adjustable to various motor and
gear combinations (compare with chapter 11).

The minimum and maximum speed of the LokSound 4 is adjus-
table by setting two points which can be optionally adjusted by
a speed table with 28 entries. Due to unique load compensation
by ESU, there are no visible jerks between speed steps — even in
14-speed-step-mode.
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5.2.2. Sound functions

Twenty years after the marked introduction of the first LokSound
Decoder back in 1999, the LokSound 5 Decoder shows our high
competence in designing sound decoders. The core of every Lok-
Sound 5 decoder is a powerful 32-Bit Arm microcontroller that
reproduce 10 sound channels simultaneously in Realtime.

Each sound channel with a resolution of 16 Bit and 31250 kHz
sampling frequency achieves hi-fi quality. The reproduced sounds
are almost indistinguishable from the original; All audible frequen-
cies are reproduced. The 128 Mbit flash memory chip has enough
capacity to hold all needed sounds of the real prototype without
any problem.

ESU records the original sounds directly from the locos using the
latest recording equipment. After recording, the sounds are di-
gitally remastered for the best audio possible by ESU sound en-
gineers before they are finally played on a decoder. LokSound 5
decoders have a ,Class D" audio amplifier with a power output
of 3 Watts (resp. 13 Watts for the LokSound 5 XL ) that provides,
in combination with high performance loudspeakers, a full sound
on your layout.

All sounds can be individually volume controlled to meet your
personal taste. Up to 32 additional sounds can be triggered via
function buttons. With random sounds as well as wheel-synchron
brake squealing your model railroad hobby grows more realistic
than ever before.

5.2.2.1. Functions for Steam locomotives

LokSound 5 decoders can simulate 2-, 3- or 4 cylinder steam engi-
nes. Both simple and compound locomotives can be simulated as
well as Mallet-type locomotives with independent steam cylinders.
Three sound channels that are individually mixed will result in a
very realistic steam locomotive experience on your model layout.
Open cylinder cranks during take off, rattling of the driving rods
when the throttle is closed or harder exhaust cuffs on heavy load
are no problem for the LokSound 5 decoder. The unlimited (!)
number of steam chuffs in our sound engine will are skillfully used
by our sound designers.

Steam whistles can be controlled by the function button so that
you can control the length of the whistle blow. Very often, diffe-
rent whistle tones and endings will be used based on the opera-
tions mode.

5.2.2.2. Functions for Diesel locomotives

Diesel traction has been an important type of drive in the past
and is still today. Therefore, using LokSound 5 decoders, diesel
locomotives are all correctly reproduced: Using three sound chan-
nels for Diesel engine, traction mator and turbo charger, diesel
electric engines sound very prototypically. The number of notches
is unlimited and also varies with the load. Dieselhydraulic locos
first rev up, before they start moving. Engine r.p.m.-sound is in
ratio to speed. LokSound decoders allow your loco, prototype like,
to move only when engine r.p.m is high enough.

5.2.2.3. Functions for Electric locomotives

Of course, electric locomotives are also an ear catcher: besides
the howl of the blowers, the compressors or the oil coolers you
can clearly hear the electric traction motors, the pop of the main
control switch or the clatter of the sequential circuits.

5.2.2.4. LokProgrammer

All sounds of the LokSound decoders can be exchanged, trans-
ferred and deleted with the help the ESU LokProgrammer. ESU
already offers hundreds of pre-created sound projects free for
download. This enables specialists to create their own sounds or
even change available ESU projects.
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5.2.2.4.1. Compatibility

All sound projects that have been made for use with LokSound
V4.0 decoders can be converted by the LokProgrammer software
so that you can use them on the LokSound 5. LokSound 5 is 100%
backward compatible.

5.2.3. Analogue Mode

Quite a few LokSound decoders replace analogue directional re-
lays. Therefore, you can not only set the starting speed and the
maximum speed as well as pre-select which functions should be
active in analogue mode: even load compensation works in ana-
logue mode!

5.2.4. Functions

Standard features for LokSound 5 decoders include the following
features: acceleration and brake times can be separately adjusted
and switched. The brightness of all function outputs can be sepa-
rately set and allocated to the desired function buttons (function
mapping).

There is a wide range of options: dimmer, flickering firebox, gyro-
light and mars-light, flash and double flash, blinker and alterna-
te blinker as well as switch functions with timers (e.g.: for Telex)
and a special coupler function for remote controlled couplers by
Krois® and ROCO® including the automatic pushing and pulling.
Each LokSound 5 decoer can control at least 2, LokSound 5 XL
decoders up to 6 RC servos directly.

The unique and once more improved ESU function mapping ena-
bles you to allocate every function to the function buttons FO to
F31; even multiple allocations are possible. You will find more info
on this in chapter 12.

5.2.5. Programming

Where intended, LokSound decoders support all programming
modes including POM (Programming-On-the-Main). You can use
any NMRA-DCC compatible command station for this purpose.
Even with the Marklin® central units 6020®, 6021®, Mobile Sta-
tion® and Central Station® all settings are adjusted electronically.

Most LokSound 5 decoders support a simple-to-use programming
procedure.

Owners of the ESU ECoS enjoy an even more comfortable method
of programming: you can read all possible settings in plain text on
the large display and easily adjust them — even during operation!
LokSound 5 decoders will be automatically detected and read by
all Méarklin® mfx® central units and can be graphically program-
med with them (with the exection that the function mapping can
not be changed under mfx®).

5.2.6. Operational Reliability

LokSound 5 decoders feature high capacity buffer capacitors and
an advanced energy management to ensure reliable operation
without sound “blackout” even on critical track sections. For
locomotives with less perfect power pickup, you may consider
connecting an additional, external Powerpack Keep-alive module.
For LokSound 5 L and LokSound 5 XL, the PowerPack module is
installed ex factory already.

5.2.7. Protection

All function outputs as well as the motor output have protection
against overload and short circuit. We want you to enjoy your Lok-
Sound decoders for a long time.

5.2.8. Future built-in

All LokSound 5 decoders are suitable for firmware updates due
to the flash memory. You may add new software functions at a
later stage.

SRR v ciciios.com RS S COF. S



Installing the Decoder

6. Installing the Decoder

6.1. Requirements for Installation

The locomotive must be in perfect operating condition prior to
the conversion: Only a locomotive with faultless mechanical pro-
perties and smooth running characteristics in analogue mode is
worth converting to digital. Check and replace all wear and tear
parts such as motor brushes, wheel contacts, light bulbs etc., if
necessary.

Please take note of the remarks in chapter 3 in order to prevent
possible damage of the decoder during installation!

6.2. Installing the Decoder

The components on the decoder must under no circumstances
touch any metal parts of the locomotive since this could lead to
short circuits and damage or even destruction of the decoder.
Therefore, all LokSound decoders (with the exception of the ones
with the 21MTC, PluX or Next18 interface) come with a protective
shrink sleeve.

Never wrap the decoder in insulating tape. If there is no ventilation
around the decoder, it may lead to a heat build-up and ultimately
to the destruction of the decoder. Rather apply the insulating tape
to the metal parts of the locomotive.

Mount the decoder at a suitable location. In most model loco-
motives, there is a dedicated space for the decoder. To hold the
decoder in place use double sided adhesive tape or some (just a
little) hot glue.

6.3. Locomotives with 8-pin NEM652-Interface

Some LokSound 5 decoders are supplied with an 8-pin interface as
per NEM 652 (refer to Fig 1). Installation in locomotives with this
interface is particularly easy:

*Remove the locomotive body. Please observe the instructions in
the manual of your locomotive!

*Remove the dummy plug from the socket and keep it in a suitable
place for later use.

e Insert the plug of the decoder in such a way that pin 1 of the plug
(this is the side with the red / orange wires) sits next to the corner
of the socket that is usually marked with *, +, e or 1. Please make
sure that the pins are straight when inserting the plug.

Do not rely on the assumption that the wires of the harness have
to face in a certain direction: the only reliable reference is the mar-
king of pin 1.

6.4. Locomotives with 6-pin NEM651-Interface
Some LokSound 5 decoders have a 6-pin NEM 651 plug (as per
Fig. 2). Installation in locomotives with this interface is particularly
easy:

*Remove the locomotive body.

*Remove the dummy plug from the socket and keep it in a suitable
place for later use

e Insert the plug of the decoder in such a way that pin 1 of the plug
(this is the side with the red / orange wires) sits next to the corner
of the socket that is usually marked with *, +, e or 1. Please make
sure that the pins are straight when inserting the plug.

6.4.1. LokSound 5 micro Flex-PCB

The LokSound 5 micro’s wire harness is made from a flexible PCB
material. It is connected into the decoder’s Next18 interface. By
using this advanced technology, we have been able to reduce the
total size of the LokSound 5 micro. In addition, no wire soldering
needs to be carried out at the decoder.
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Installing the Decoder

The Flex-PCB can be folded in order to adjust the desired length.
Fold the Flex-PCB by hand and make sure that the bending ara
is not bended more often than needed to avoid damate to the
copper traces.

If you want to do a free wiring of your decoder, you can cut-off
the Flex-PCB using a sharp scissors directly at the white connector
area and add wires at your own discretion. Figure 2 shows the
pin connections.

6.5. Locomotives with 21MTC Interface

Some LokSound decoders are available with a variant of the
21MTC interface as per Fig. 3. Installation in locomotives with this
interface is particularly easy since the plug-socket connector facili-
tates the mechanical fixing as well.

Please make sure that the impendance of the installed louds-
peakers is really 4 or 8 Ohms! Some locomotives have installed
100 Ohms loudspeakers which have originally been created for
LokSound V3.5 decoders.

*Remove the locomotive body. Please observe the instructions in
the manual of your locomotive!

*Remove the dummy plug from the socket and keep it in a suitable
place for later use

e Search for the missing pin in the plug on the circuit board of the
locomotive. The missing pin serves as the marker. Memorise its
location.

*You can insert the decoder in two ways: either the pins are put
through the decoder; the socket of the decoder remains visible af-
ter installation (mounting on top) or the decoder is inserted in such
a way that the pins go straight into the socket. Once the decoder
sits in the socket, the socket is hidden from view. This method is
common for Brawa® locomotives.

*Which of the two mounting positions is the correct one depends
solely on the locomotive. The position of the marker-pin is the
crucial indicator.

 Plug the decoder into the socket in such a way that the locomotive
interface corresponds with the decoder.

*Do not apply too much pressure when inserting the plug. The de-
coder must go in without force.

o Check if the decoder sits correctly.

6.5.1. Marklin® locomotives with 21MTC Interface

Many new Marklin® locomotives, but also some brith locomotives
with 21MTC interface do unfortunately not follow the 21-pin in-
terface standards. These locomotives require the function outputs
AUX2 and AUX4 to be powered outputs. In these cases, you need
to use the LokSound 5 Decoder “MKL" Edition. On these deco-
ders only, AUX3 and AUX4 are carried out as powered outputs.
The installation as such is done as shown in section 6.5.

6.5.2. Connecting C-Sine motors (,Softdrive-Sinus”)

The LokSound decoder cannot drive the newer Marklin® models
with C-Sine motors (also called , SoftDrive-Sinus”) directly. To fa-
cilitate this, a circuit board supplied ex works with the locomotive
is required. This circuit board will be controlled by a LokSound
decoder. Méarklin® uses the 21MTC interface installed on this cir-
cuit board and thus utilises the normal motor commands from
the decoder or a SUSU interface for the exchange of information.
The LokSound 5 with the 21MTC interface is suitable for control-
ling the C-Sine control electronics provided some parameters are
set accordingly. Chapter 11.4. explains the necessary steps.

6.6. Locomotives with Next18 Interface

Some LokSound micro decoders are shipped with an 18-pin
Next18 interface. More information about how to install the deco-
der is given in chapter 6.5.
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6.7. Locomotives with PluX Interface

Some LokSound decoders are supplied with a PluX16 or PluX22
plug (refer figure 4). One position on the multi-pin plug of the
decoder has no pin (index pin). This position should be marked in
the locomotive. Please observe the correct seating of the decoder
on the PluX socket!

LokSound 5 decoder follow the PluX interface as described in
the VHDM RCN-122 standard. Therefore, the index pin has no
function. Unfortunately, some locomotives require the index pin
to be an output pin, because austria’s ZIMO did not follow the
standard. These locomotive do not follow the PluX22 standard.

Some ROCO locomotives expect logic level outputs instead of
the SUSI Pins 3 and Pin 4. Although this requirement also breaks
the standard, LokSound 5 decoders can be set to provide a logic
level output instead of the SUSI-outputs.

6.8. Locomotives without Interface

All LokSound decoders have an interface (plug). There is no ,,wi-
res-only” version. Please remove the plug at the end of the har-
ness should this become necessary.

Please do not extend any wires at the decoder end. If necessary
use an extension harness .

Figure 9 and figure 10 show the general wiring diagram for Lok-
Sound 5 and LokSound 5 micro decoders.
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58410 LokSound 5
58420 LokSound 5 DCC
Front view

Speaker #2
Right motor terminal
Right track connection
Rear light

Left track connection | _J
Left motor terminal -}

58810 LokSound 5 micro
58820 LokSound 5 micro DCC

(IS

T Ty Ty
o) [N Too
L_JL_]LA

r=y

AL\L\LJ

<

[-b

O

Pin__ D Color
1 Right motor terminal orange
2 Rear light yellow
3 Output AUX1 green
4 Left track connection black
5 Left motor terminal grey

6 Headlight white
7 U+ (Common pole) blue

8 Right track connection red

Right motor terminal --

Back view

(1
(B3 AUXS5 (Power)
[ AUX4 (Power)

AUX9 / PwrPackCtrl
3 U+ (+Pol)

AUX9, AUX10 are Logic level outputs / inputs
AUX9 Default: PwrPackCtrl

AUX7 is Logic level output (Default: PwrPackCtrl)

- Right track connection
- AUX1 (Power)

| [
Rear light -. -
-

S&eaijr ?11 - ‘.- - U+ (common pole)
leadll -

Speakerg#z - l-=- - AUX2 (Power)

Left motor terminal S NIl Left track connection

Figure 1: LokSound 5 & LokSound 5 micro with 8-pin NEM652 Interface
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58416 LokSound 5

back view

Front view

Right motor terminal
Right track connection &=}
Rear light
U+ (Common pole)

g é AUX9, AUX10 are Logic level Outputs / Inputs
AUX9 Default: PwrPackCtrl

L]

o~ =
g § e‘i AUX7 is Logic level output (Default: PwrPackCtrl)

Rear light

Pin ipti Colour #1 : .

6 Rear light yellow . " Speaker - Right track connection
5 Headlight white ) -

4 Left track connection black Right motor terminal ---——-- AUX1 (Power)

3 Right track connection red - U+ (common pole)

2 Left motor terminal grey Headlight ---------- AU (P

1 Right motor terminal orange - (Power)

Speaker #2 - Left track connection
left motor terminal

Figure 2: LokSound 5 & LokSound 5 micro with 6-pin NEM651 Interface
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58419 LokSound 5 21MTC
58429 LokSound 5 DCC 21MTC
58449 LokSound 5 21MTC ,MKL"

AUX10/ wheel sensor 1 22 Right track connection - 23§§ zgzng
AUX7 (Logic level) 2 21 Left track connection
AUX6 (Logic level) 3 20 GND - AUX6 (Power)
AUX4 (see below) 4 19 Right motor terminal - AUX5 (Power)
AUX12/SUSI Clk / Servo6 5 18 Left motor terminal - AUX4 (Power)
AUX11/SUSI Dta/Servo5 6 17 AUXS (Logic level) -- AUX3 (Power)
Rear light 7 16 U+ (common pole) -- VCC

Headlight 8 15 AUX1
Speaker #1 9 14 AUX2
Speaker #2 10 13 AUX3 (see below)
Index pin 11 12 VCC

-- AUX10 Logic level / Wheel sensor
-- GND

-- AUX9 Logic level / PwrPackCtrl

-- U+ (common pole)

For Decoder 58449 AUX3, AUX4 @ 21MTC interface are powered outputs. AUX9, AUX10 are Logic level outputs / inputs.
For Decoder 58419, 58429 AUX3, AUX4 @ 21MTC interface are Logic level outputs. AUX11, AUX12 are Logic level outputs.

AUX9 Default: PwrPackCtrl
How to connect the decoder

Insertion of the decoder with
connector to the top
(e.g. Liliput®, ESU, HAG®,

Locomotive Ecb L Mirklin®)

(Side view)
Insertion of the decoder with
connector to the bottom
(e.g. Brawa®)

Locomotive gcb L

(side view)

Figure 3: LokSound 5 with 21MTC interface
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Right track connection 1
Right motor terminal 2
AUX1 (Power) 3

AUX3 /Susi Clk / Servo6 4
GND 5

U+ (common pole) 6
Speaker # 2

Head light 8

Left track connection 9

58818 LokSound 5 micro Next18
58828 LokSound 5 micro DCC Next18

18 Right track connection
17 Rear light

16 Speaker #1

15 U+ (common polel)
14 GND

13 AUX4/Susi Dta/ Servo5
12 AUX2 (Power)

11 Left motor terminal
10 Left track connection

(Power)

AUX3, AUX4 are Logic level outputs
AUX7 is Logic level output (Default: PwrPackCtrl)

Figure 4: LokSound 5 micro Next18

Speaker #2 17

Speaker #1 15

Rear light 13

Index pin 11

U+ (common) 9
Headlight 7

GND 5

AUX3/Susi Clk / Servo6 3

58814 LokSound 5 micro PluX16

18 AUX2 (Power)

16 AUX1 (Power)

14 Left track connection
12 Right track connection
10 Left motor terminal

8 Right motor terminal
6 -

4 AUX4/SusiDta/ Servo5

3 AUX3, AUX4 are Logic level outputs
ES AUX7 is Logic level output (Default: PwrPackCtrl)

Figure 5: LokSound 5 micro PluX16
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58412 LokSound 5 PluX22

AUX6 (Power) 21 22 AUX7 (Power) 122 . g oL 23?::&::;
AUX4 (Power) 19 20 AUX5 (Power) oo
Speaker #2 17 18 AUX2 (Power) oo o }- AUX6 (Power)
Speaker #1 15 16 AUX1 (Power) o[= W1+ AUXS (Power)
Rear light 13 14 Left track connection oo g [} AuXa (Power)
Index pin 11 12 Right track connection o -}-- AUX3 (Power)
U+ (common pole) 9 10 Left motor terminal oo 2 J--vcc
Headlight 7 8 Right motor terminal ole ° ™3 auxio Logic level / Wheel sensor
GND 5 6 Cap Control oo of Ps T-- GND
AUX12/Susi Clk/Servo6 3 4 AUX11/Susi Dta/ Servo5 oo AUX9 Logic level / PwrPackCtrl
AUX10/Wheel sensor 1 2 AUX3 112
o l: -- U+ (common pole)

AUX9, AUX10 are Logic level outputs / inputs
AUX11, AUX12 are Logic level outputs
AUX9 Default: PwrPackCtrl

==

Figure 6: LokSound 5 with PluX22 interface
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58315 LokSound 5 L
58325 LokSound 5 L DCC

©

AUX1 (Power) 1
AUX2 (Power) 3
AUX3 (Power) 5
AUX4 (Power) 7
AUXS5 (Power) 9
AUX6 (Power) 11
AUX7 (Power) 13
AUX8 (Power) 15

AUX9 (Power) 17
Smoke Htr (Heater) 19

2 Headlight

4 Rearlight

6 Right motor terminal
8  Left motor terminal

10 Right track connection
12 Left track connection
14 U+ (common pole)

16 Smoke Fan-

18 Smoke Fan+

20 Smoke TempSensor

Motor Enable

Sensor2

AUX11/Susi Dta/ Servo5
Servo4

Speaker 2 #2

Speaker 1 #2

AUX13 (Logic level)
vccC

Poti+

18
16
14
12
10

[NIFNEC}

17
15
13
1

—wu

AUX10/Wheel sensor
Sensor1

AUX12/Susi Clk / Servo6
Servo3

Speaker 2 #1

Speaker 1 #1

+5V (for Servos)

GND

Poti-

AUX10 s a logik level output / input

AUX11, AUX12, AUX13 ae logic level outputs

Figure 7: LokSound 5 L Pinheaders - Pin assignment
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58515 LokSound 5 XL ,Pinheader”

68513 LokSound 5 XL ,Screwterminal” R
g5

— v wn
T ~ <
g =~
%—N ’:’:’:/gcu
S = T T T 2T D
S~ FE5éd7
=83 €€ 5>3
0ge Swoocd
X 33 X X X X X%
S5 88 5353 535
< v uv < < < < <

-- AUX11/ Susi Dta / Servo5 (Pinheader only)
- Rearlight

-- Headlight

-- Sensor input #1

-- AUX1 (Power)
-- AUX2 (Power)
-- AUX3 (Power)
-- Sensor input #2
-- AUX4 (Power)
-- AUX5 (Power)

-- Auxiliary Board Power Control (Reserved)
-- AUX6 (Power)

-- U+ (common polel)

- AUX12 / Susi Clk / Servo6 (Pinheader

Left Track Connection
Right Track Connection
Right Track Connection (optional)
Right Motor Terminal
U+ (common pole)
U+ (common Pole)
GND
Left Motor Terminal I
Wheel sensor input
Left motor terminal (optional)
Speaker 1 #1
Speaker 1 #2
Speaker 1 Volume
GN

D
GND

GND
GND

Lautsprecher 2 Lautstérke

Figure 8: Lok d 5 XL pinheader - Pin
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6.8.1. Wiring diagram for LokSound / LokSound micro

violet green yellow white
[a="
AUX2 AUX1QR Rearlight Head || ==
light
blau
red
left track 23K
connection orange
Right track } 9
connection A

Figure 9: Wiring diagram for LokSound 5 (Wiring example)

Speaker . . .
4~8 Ohms F?r free wiring cut the flex pcba here using a sharp cutter knife
brown || [brown
nll
Left track
connection
DC Motor
yellow white
Right track
Rearlight Headlight gy rack

blue AUX2 AUX1

Figure 10: Wiring diagram for LokSound 5 micro (Wiring example, free wiring)
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Wiring diagram for LokSound 5 L

6.8.2. Wiring diagram for LokSound 5 L Decoders

volume control
10 kOhms logarithmic

Speaker 1 Speaker 2
4~16 Ohms 4~16 Ohms
_________ N\l
o o® TRNN
00 :¢::
s Coe ey @@ 8
'ower)
s © 0 51959
AUX4 (Power)
AUX3 (P ottt @ O ESU 2014
(Powen) o0 01215-15973
C _ﬁﬁﬁ :Eower; 0o AUX12/ Susi Clk / Servos
'ower)
(== 00 N D\ & @G e AUX11/5Susi Dta/ ServoS
@| ®%gpiiiiiiis
go
k= - T J— o 5 <
555 geeegds= 2y AUX11, AUX12, AUX13 are Logic level outputs
T 5% §S 5 8 50 %3
S 25 e S < DD -
B Sls © o & 82
RS IEEE RN L
T2
(=
, s 75
Left track c n Input
ight tick Hall Sensor IC
[ Q‘ 4x
* Mini magnets
DC Motor

Figure 11: Wiring diagram for LokSound 5 L (Wiring le), Decoder i lled in adapter board 51959




Wiring diagram for LokSound 5 XL

6.8.3. Wiring diagram LokSound 5 XL Decoder

n o
55
Speaker 2 (4~16 Ohm) e 8
n— 8%
T £
s 023
<3 T3S
| O
[D06000000000
Left track coni IE\ ht
Right track con 6' [ l=§
ight track connection ﬂ)t\ona\) 00 E’ 0 ] - O R #1 %
Right motor s — D = "ot o =5
U+ (common O —— o ) |o
U+ (common (o] 0 O
o " 5 o R#2
L J
DC Motor eft motor ter 2 o
e Wheel st [e] O
* N lo] N Sof| |O| served)
2
e 2 [L] o
§ o O
Jheaker | Goaklo oallo o Gklo o O
4-16 Ohms o>z o>2 o> o>o
592 §%= §%% g4z
Servo1l Servo2 Servo3 Servo4
Figure 12: Wiring diagram for LokSound 5 XL (Wiring example)
6.8.3.1. Wiring to LGB gear boxes
The decoder can wired directly to suitable LGB® locomotives with removed the insulation at the ends of the wires. Set the DIP switch
the LGB® interface cable. Motor, light and auxiliary functions can at the interface according to the instructions from LGB.

be controlled. The cable with the part number 55026 is available . .
from LGB®. Remove the dummy plug from the interface cable A Non-compliance may lead to the destruction of the decoder!
and screw the ends into the terminals of the decoder after having
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e EIEASASASASASASA=ASAS .8.3.3. wirin he Ari: raf interf.
browneLeft track o] 5 6.8.3.3 viring to the Aristocraft® te. ace
white=Right rack o| ¢ Many Avristocraft locomotives have a digital interface which re-

| (o] presents a manufacturer’s standard only. They are ready for the
yellow=Motor + g installation of digital components.
o The wiring is shown in figure 15:
o
=y
8 Track + [3 |
o Track + |18 0
Motor + * O
= Front Light - o
Smoke - (¢)
Decoder + o]
Decoder - 0] |
Smoke - O
Rear Light -
Figure 13: LGB gear box ea’Mﬁor_ — J g
Track - o
6.8.3.2. Wiring to an LGB interface Track - ol |
More modern LGB® locomotives have a digital interface and thus Eﬁ
are ready for installing digital components.
i i - | =T
O [ -
o| [F= ¢ o
‘ ‘0 000 (o]
2 o| [= EEEE
W-o (o) " A :
' green=GND| |0 o Figure 15: Aristocraft interface
(o] (o]
o o
(¢) ()
(o) (o]
o o
[¢) 3
Srrmr S|
red=Headlight
L=l cadit
blue=Realight
et
orange=AUX1

Figure 14: LGB decoder interface
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6.8.3.4. Decoders with pinheaders

LokSound 5 XL decoders are supplied with Pinheader plug con-
nectors. They are intended for Kiss and KM-1 models and are also
suitable for some Marklin® 1 gauge locomotives. The LokSound
5 XL decoder can directly replace the factory installed decoders.
Controlling the installed smoke generators is also possible.

6.8.3.5 SUSI-Pins

Please note that some KM-1 or Kiss locomotives, but alo some
Marklin® models expect a 12-pin pinheader connector on both
sides of the decoder usually. The LokSound 5 XL provides 14 pins
on connector #2 however. This is because newer Marklin® loco-
motives expect the SUSI signals to be found on these two additio-
nal pins, whereas KISS or KM-1 locomotives do either not use SUSI
at all or expect the signals to be found on connector #3. As the
LokSound 5 XL Decoder has SUSI pins on both locations, you can
easily remove the unused pins using a side cutter if these pins are
in their way when pluging in the decoder. Usually, these pins will
not disturb the operations.

e AUX11 / Susi Dta / Servo5

e AUX12 / Susi Clk / Servo6

Figure 16: LokSound 5 XL Decoder with pin header connectors - SUSI Pins for Méarklin locomotives

ids.com
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.6.8.4. Colour Coding by Marklin®

Maérklin® uses a different colour coding system compared to the
DCC colours. Please refer to figure 17 for more information.

Desaiption Maérklin® ESU colour (NMRA
colour DCC standard)

AC: Power pick up show (Center rail) red red

DC: Right track connection

AC: Outside rails brown black

DC: Left track connection

Left motor terminal blue grey

Right motor terminal green orange

Common (rectified track voltage)
orange blue

(+Pole) for function outputs
Function output Rearlight yellow yellow

Function output Headlight grey white
Function output AUX1 brown/red green
Function output AUX2 brown/green  violet
Function output AUX3 brown/yellow -
Function output AUX4 brown/white -

Figure 17: colour coding by Mérklin® in contrast to DCC colours

6.8.5. Motor- and Track connections

Firstly, please cut all wires installed in the locomotive. Take special
care to remove any connections to the chassis (ground): the motor
leads must be positively potential-free, in other words they may
not have any contact to the chassis or body or the wheels and
wheel contacts.

It is particularly easy to overlook such connections in Fleisch-
mann® locomotives.

Make notes of which motor lead connects the motor with the
right and the left wheel contact.This avoids mistakes and assures
that your locomotive runs in the right direction.

Please check all connections with an Ohmmeter. Search for short
circuits, particularly between the motor leads and the wheel con-

. tacts.

e Connect the red wire to the right rail pickup or the centre pick
up in AC models.

e Connect the black wire to the left rail pickup or the chassis in
AC models.

 Connect the orange wire with the motor terminal, which originally
lead to the right wheel pick up (centre pick up in AC models).

*The grey wire goes to the terminal, which originally connected to
the left rail (chassis for AC models).

6.8.5.1. Connecting DC and Coreless Motors

You may use all DC motors commonly used for model trains provi-
ded they do not exceed the current limit of the decoder.

In some cases with the 5-pole High Performance Drive by Mar-
klin®, you may find three anti-interference capacitors.

The two capacitors connected directly to the motor leads and the
motor housing MUST be removed (also refer to Fig. 22 on page
33).

6.8.5.2. Connecting Universal Motors with HAMO-Conversions
Do not wire universal motors installed in many older Marklin®
locomotives (also known as AC motors) directly to LokSound de-
coders. You must modify the motor by first installing permanent
magnets — so called HAMO magnets.

You may purchase these magnets from your ESU dealer.

We supply three types of magnets. Please refer to chapter 19.2.
for more information regarding motor conversions with perma-
nent magnets.
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Installing the Speaker

6.9. Connecting the Speaker

For a good sound of your locomotive the installation of the louds-
peaker is essential. The best LokSound decoder is of no use if an
inappropriate speaker is to be used or the installation of the spea-
ker does not fit. Therefore carefully select the location and sound
chamber for the speaker.

Generally two principles apply:

1.) Choose the speaker as big as possible. The bigger the speaker,
the better the bass will be.

2.) Be sure to use a resonator (sound chamber) for each speaker:
A speaker that is simply attached somewhere in the locomotive
without a resonant body can never deliver a good sound.

Please handle speakers with extreme care: don‘t apply pressure
or touch the membrane! The speaker’s magnets are very pow-
erful! Keep all metal items away and secure the speaker firmly
when soldering. The soldering iron may pull the speaker due the
magnetic field and destroy it.

Make sure that you use a small soldering iron (max. 20W) and
only heat the marked contact spots of the speaker. Polarity is not
important.

6.9.1. LokSound 5 und LokSound 5 micro

For LokSound 5 decoders you can use loudspeakers (also combi-
nations) with a total impendance of 4 — 16 Ohms and a power
rating of at least 1.5W (even better: 2W). We recommend to spea-
kers with 4 Ohms or 8 Ohms impendance offered by ESU as they
are tuned to LokSound decoders.

Ex works the LokSound 5 and LokSound 5 micro decoder is sup-
plied with an 11 mm x 15 mm sugar cube speaker including an
adaptable sound enclosure set. The speaker itself is already pre-
assembled to a base plate and typically already connected to the
decoder using two darkbrown wires.

The minimum height of the speaker baffle is 6mm (Frame plus co-
ver) and cand be raised to 8mm, 9mm, 10mm, 11mm or 13mm by
adding up to three intermediate frames. The decoders come with
two 2mm high and one 3mm high intermediate frame.

Frame (Speaker installed)
Intermediate frame 3mm

Intermediate frame 2mm

Intermediate frame 2mm

Cover

Figure 18: Speaker 11x15mm assembled with intermediate frames

6.9.1.1. Assembly of the speaker baffle

Separate the intermedia frames and the cover from the sprue.
Next, preassemble the base frame, intermediate frames and the
cover (use a tape to temporarily hold everything in place) and
check the installation: Does the sound baffle fit into your locomo-
tive? If too large, remove some intermediate frames.

If everything is allright, you can put the sound baffle together by
using plastic glue. Start from the bottom with the cover and add
all intermediate frames one after the other. We recommend a plas-
tic glue like Uhu® Plast Special. Do not use too much glue! Just
make sure the baffle will be airtight.

The last step is to glue the speaker into the baffle frame so that it
is airtight. Apply a little () glue to the areas around the base frame
shown in red. Assemble the speaker next by just ptting it into the
base frame. Make sure the small “hooks"” will fall in place.

e i G



Installing the Speaker

Fix speaker

Apply plastic glue

Figure 20: Speaker 11x15mm assembled with intermediate frames

In general, the bigger the speaker baffle, the better the sound
will be (bass frequency reproduction). However it might happen
that the sound reproduction will be distorted: Quite often, some
sounds are amplified in the decoder too much, which will overload
the sugercube speakers. In this case, please reduce the total volu-
me of the sound (For Loksound decoders, please reduce CV 63) or
reduce the height of the speaker baffle.

6.9.1.2. Connecting several speakers

When wiring several speakers, the speaker polarity is important.
If a speaker is wired “backwards” compared to another speaker,
each speaker’s membrane will move in phase opposition. This will
lead to a sound wave cancellation resulting in a very poor and
extremely low sound volume!

As some speakers do not provide any polarity mark, you need to
test the phase position before the final installation of the speaker!

brown|
==

Speaker #1 (8 Ohm)

Speaker #2 (8 Ohm)
Total impedance resulting = 4 Ohm

Figure 19: Parallel wiring of two loudspeakers

6.9.2. LokSound 5 XL

The LokSound 5 XL has two speaker outputs working with about
10V each. They are independent of each other and are suitable
for speakers of differing size and impedance. In order to ensure
optimal operation of this dual end stage, please observe the fol-
lowing hints:

o |f you install 4 Ohm speakers you should only wire one output. The
maximum output power is 12W.

o |f you wish to use both speaker outputs each speaker should have
an impedance of 8 Ohms or higher. The maximum output in this
configuration is 2x 6 Watts.

In case of an overload the end stage switches off automatically as
soon as the sound becomes distorted.

*Both speaker outputs deliver identical sound data.

6.9.2.1. External volume control

You may connect a separate volume controller (potentiometer) to
each speaker output. Please use a potentiometer with an impe-
dance of 100 kOhm and a minimum power rating of 0.1W (e.g.:
Piher PT 10 LV). In order to avoid any disturbing noises please
keep the wires between decoder and volume controller as short
as possible.
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6.10. Connecting Additional Functions

You can wire any kind of load such as light bulbs, LEDs (light emit-
ting diodes), smoke generators or similar devices to the function
outputs provided the maximum current draw is less than that of
the decoder output.

The permitted maximum current draw per function output is listed
2x Potentiometers 100kOhm logarithmical in the technical data in section 5.1.5.

Please make sure that the load does not exceed the permitted
| maximum current and there are no short circuits. The outputs
Speaker 1 Speaker 2 .of the LokSound have protection but if an external voltage is

Figure 21: LokSound 5 XL - External volume control applied, the outputs may suffer damage or destruction.

6.9.3. LokSound 5 L

The LokSound 5 L has two speaker outputs. They are independent
of each other and are suitable for speakers of differing size and
impedance. We recommend to use speakers with 4 Ohms or 8
Ohms impendance.

Both speaker outputs deliver identical sound data. ‘
6.9.3.1. External volume control 7\
\>/

Remove capacitors!

You may connect a separate volume controller. Please use a poten- orange grey
tiometer with an impedance of 10 kOhm and a minimum power “

rating of 0.1W (e.g.: Piher PT 10 LV). In order to avoid any distur-

bing noises please keep the wires between decoder and volume

controller as short as possible. Figure 22: 5-pole Méarklin® motor

6.10.1. Overload Protection of Function Outputs (Blinking)

Speaker 1 + 2 The function outputs of LokSound decoders have electronic pro-
tection against overload and short circuit. The decoder keeps
checking the sum of all function output currents. If the current
is too high, the decoder will switch off the outputs. After about
1 second, the decoder tries to switch them on again. Should the
current still be too high — perhaps due to a short circuit — the same
procedure starts again.

Ext. Volume controller
10 kOhms logarithmical

I

L
¥

i~
3 8
5 =
2

51958

Figure 23: LokSound 5 L - External volume control
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Installing the Decoder

When using light bulbs (incandescent lamps) please note the fol-
lowing: they draw a very high ,inrush current” when they are UVAR (1.5-3V)
switched on, that becomes lower after a few moments. Therefore,
it can happen with 12V bulbs that the headlights ,flash” briefly G
during switch-on and then extinguish due to the overload protec- POOOO0OO 5 0[O
tion of the decoder. The lights will be shortly switch on and off LTI T

again in a one-second cycle. This results from a much too high
inrush current of the bulbs; the decoder is not able to distinguish
between the bulbs” high inrush current and an overload. Therefore
it is important to install the correct bulbs.

6.10.1.1. Suitable Light Bulbs

Only install bulbs rated 16V or higher and with a nominal current
draw, that does not exceed 50 mA.

Many older models by ROCO® and Fleischmann® have 12V bulbs
installed. They draw a high current, become very hot, and may
cause damage to the locomotive. Replace them with 16V bulbs.

Rearlight

1000000000

6.10.1.2. Micro incandescent lamps wired to LokSound 5 XL

The LokSound 5 XL decoder is suitable for direct connection of
micro incandescent lamps. The decoder has an integral voltage
regulator for this purpose. The default setting is 1.8V designed for

long life of 3V lamps. Do not connect the return wire of the lamp
to U+ but rather to the terminal marked “UVAR". A

. . . Decoder back
You may change the voltage setting by exchanging a resistor. An

SMD resistor is required. Type 0805, power rating 0.125W: =

Voltage R124

1.5V 33 kOhms
2.5V remove (unsolder) i £l "
3.0v 48 kOhms, remove (unsolder) R125 Figure 25: Resistor for UVAR on LokSound 5 XL Decoder

A The maximum load of the UVAR output is 500mA.

o SRS T v ciciios.com RS S COF. S
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6.10.2. Using LEDs 6.10.3. Types of function outputs

If you like to use LEDs, then a resistor must be wired in series An important component of every LokSound decoder are the

with the LEDs. It should have a rating between 470 Ohms and function outputs. There, all consumers such as lamps, smoke

2.2 kOhms. Running the LEDs without this resistor will lead to generators or servos are connected. Depending on the version,

their immediate destruction! Unlike lightbulbs, LEDs are polarity- LokSound 5 decoders offer different numbers of function outputs.

sensitive. The minus (cathode) end of the LED is connected to the We distinguish two types:

function output, the plus (anode) end is connected to the blue a.) Powered function outputs: FET transistors are installed directly

(function common) wire. in the decoder so that consumers can be connected directly to
@ Please do not forget to switch the respective function output to these function outputs.

LED mode. This will ensure a prototypical presentation of all light

b.) Logic level outputs: These outputs provide the control signal
for the output only. For use, External power transistors are re-
quired. This usually happens on the locomotive printed circuit

_4|7= board; ESU also offers suitable adapter boards.
470 Ohms O

resistor

violet E
green o

470 Ohms
resistor

effects. Please refer to chapter 12.5. for more details.

6.10.3.1. Decoder’s function outputs

ESU names the function outputs as , Front Light”, ,Rear Light”, as
well as AUX1, AUX2, AUX3 ... The table on the next page shows
which decoder has which outputs.

Not every output is available on every connector. For some
connections, you can either choose between input or output
blue (Common pole) or select the type of output (logic level output, SUSI or servo),
depending on the external wiring (locomotive printed circuit
board or adapter board).

Figure 26: Wiring LED to output AUX1, AUX2

6.10.4. Usage of powered outputs

This procedure depends on the wiring of the lights and auxiliary

functions in the locomotive:

a) The lamps / function outputs are insulated from the common
pole (ground) (i.e.: the locomotive chassis); therefore they are
potential free. The functions of the locomotive must be poten-
tial-free, in other words there may not be any other connection
to the function besides the wires from the decoder. The voltage
at these outputs is about 1.5V lower than the track voltage.

NP 0 " i o [ AR T
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LokSound 5 LokSound 5 LokSound 5 LokSound 5
6- or 8- Pin 21MTC 21MTC ,MKL" Plux22

Headlight Power Power Power Power
Rearlight Power Power Power Power
AUX1 Power Power Power Power
AUX2 Power Power Power Power

Pad: Power Pad: Power Pad: Power Pad: Power
S 21MTC: Logic level 21MTC: Power PIUX22: Power

Pad: Power Pad: Power Pad: Power Pad: Power
AL 21MTC: Logic level 21MTC: Power PIUX22: Power

Pad: Power Pad: Power Pad: Power Pad: Power
S 21MTC: Logic level 21MTC: Logic level PIUX22: Power

Pad: Power Pad: Power Pad: Power Pad: Power
G 21MTC: Logic level 21MTC: Logic level PluX22: Power

Pad: Power Pad: Power Pad: Power Pad: Power
Ay 21MTC: Logic level 21MTC: Logic level PluX22: Power

Pad: Power Pad: Power Pad: Power Pad: Power
— 21MTC: 21MTC: PluX22:

Pad: Logic level (Pwr- Pad: Logic level (PwrPackCtrl) Pad: Logic level (PwrPackCtrl) Pad: Logic level (PwrPackCtrl)
e PackCtrl)
AUX10 21MTC: Logic leveliwheelsensor 21MTC: Logic level/\Wheel sensor  PluX22: Logic level/AWheel sensor
AUX11 21MTC: Logic level/Susi Dta/Servo5 21MTC: Logic level/Susi Dta/Servo5 PluX22: Logic level/Susi Dta/Servo5
AUX12 21MTC: Logic level/Susi Clk/Servo6 21MTC: Logic level/Susi Clk/Servo6 PluX22: Logic level/Susi Clk/Servo6
AUX13
AUX14
AUX15
AUX16
AUX17
AUX18

Smokeunit Heater

Smokeunit Fan motor

Input Wheel sensor 21MTC: instead of AUX10 21MTC: Instead of AUX10 PluX22: Instead of AUX10
Input Sensor #1

Input Sensor #2

Input MotorOff

Input SmokeUnit Temperature




LokSound 5 micro LokSound 5 micro LokSound 5 | LokSound 5 XL

6- or 8- Pin Next18 / PluX16 Pinheader Pinheader / Screwterminal

Power Power Power Power
Power Power Power Power
Power Power Power Power
Power Power Power Power
Power Power

Next18: Logic level/Susi Dta/Servo6
Power Power

Next18: Logic level/Susi Clk/Servo5
Pad: Power Pad: Power Power Power
Pad: Power Pad: Power Power Power
Pad: Logic level (PwrPackCtrl) Pad: Logic level (PwrPackCtrl) Power Power
Power Power
Power Power
Logic level / Wheel sensor Power

Logic level / Susi Dta/ Servo5  Logic level / Susi Dta/ Servo5
Logic level / Susi Clk / Servo6  Logic level / Susi Clk / Servo6
Logic level (PwrPackCtrl) Logic level (PwrPackCtrl)

Logic level / Servo1
Logic level / Servo2

Logic level / Servo3 Logic level / Servo3
Logic level / Servo4 Logic level / Servo4
Ok

Ok

Ok Ok

Ok Ok

Ok Ok

Ok

Ok

RPN 5 " i o [ AR T
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The blue wire is the ,,common pole”; the function output itself
is the ,minus-pole”.
If LEDs are installed (also refer to Fig. 26), then a resistor must be
wired in series with the LEDs. It should have a rating of between
470 Ohms and 2.2 kOhms. Running the LEDs without this resistor
will lead to their destruction!

b) The lamps / function outputs are wired (together) against the
chassis of the locomotive (as in many locomotives by Méarklin®
as well as in most older locomotives by Fleischmann® and
ROCO®).

The wiring is simpler but the available voltage is about half. This

type of connection is not suitable for multi-protocol operation:

Both M4 and Motorola® packets are asymmetrical. Therefore, the

function outputs do not have continuous power. This leads to a

rhythmic flicker of the headlights (pulsing) that becomes particu-

larly obvious with LEDs.

Furthermore, the headlights will only work in one direction in

analogue DC mode. Whether it will be the forward lights or the

backup lights depends on which way you have placed your loco-
motive on the track.

e Solder the backup lights to the yellow wire, the headlights to the
white one.

If your locomotive is wired according to option b), then it is ready
for use. Otherwise, you must connect the remaining wires of all
bulbs and functions together to the blue wire. This pole may not
have any connection to the chassis! It is possible to use both op-
tions in the same locomotive.

6.10.5. Usage of Logic level outputs

For logic level outputs, it is not possible to cneect any external
loads directly. External power transistors are required. Usualy, the-
se power transistors are already installed to the locomotive printed
circuit board (if needed).

For “do it yourself” model railoaders, ESU offers the adapter
boards 51957 and 51968 that matches perfectly our decoders.

A

6.10.6. Servo outputs

LokSound 5 decoders are capable to drive up to 6 servos. All com-
mercially available RC servos with a positive pulse are suitable. We
recommend so called Digital Servos because these do not move
during power up. Prior to controlling the servos you must set the
function outputs to “Servo”. Each servo output can also be used
as logic level output alternatively. Please refer to chapter 12.5. for
more information.

Please note that LokSound 5 and LokSound 5 micro can create the
needed control signal for the servo control, but can not provide
the needed power supply for the servos (typically 5V). You need to
generate the servo power supply by yourself on the adapter board.
LokSound 5 L and LokSound 5 XL decoder however have the servo
power supply on board already.

6.10.6.1 Servo outputs for LokSound 5 L
LokSound 5 L decoder offer 4 servo outputs. The servos need to be
connected correctly to the adapter board.
Servo3 and Servo4 can be soldered to the adapter board direct-

ly as shown in figure 27. For Servo5 and Servo6 please refer to
figure 11.

(AUX17)

[ sens2

Figure 27: RC-Servos to LokSound 5 L
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6.10.6.2 S Servo outputs for LokSound 5 XL L

For the servo outputs Servo1 to Servo4 you can find suitable 3-pin
connectors on the LokSound 5 XL already. Please observe the cor-
rect polarity when connecting the servos.

Servo1l Servo2 Servo3 Servo4
(AUX15)  (AUX16) (AUX17) (AUX18)

Figure 28: RC-Servos to LokSound 5 XL

6.10.7.SUSI/Servo/Logic Level outputs

The SUSI interface lines on each LokSound 5 decoder can alterna-
tively be configured as servo outputs or logic level outputs. In this
way, the number of available outputs can be increased.

Please keep in mind that currently SUSI pins on 21MTC, Next18
or PluX interfaces are not allowed to be used elsewhere accor-
ding to the standard. You therefore always have to check how
these pins are connected to the locomotive printed circuit board
(or adapter board).

6.10.8. Suitable Smoke Generators

Unfortunately, it is not an easy task to find the right smoke genera-

tor for each locomotive. The amount of smoke generated depends

on the following factors:

a) Track voltage
The track voltage varies depending on the command station.
Therefore, it is possible that a locomotive generates smoke
when driven by one digital system but does not generate any
smoke with another system. Even 1V variation makes a big
difference.

b

Type and tolerance of the Seuthe smoke generator and the
smoke distillate

Seuthe smoke generators have considerable production tole-
rances. Therefore, it is possible that one unit works perfectly
well while another does not. Type of distillate and filling level
have an influence as well.

(@

Setting the decoder output

For correct smoking action you should set the AUX output to
,Dimmer” as well as full ,Brightness.” More info in chapter
12.

Connecting the smoke generator

Most smoke generators are wired against the chassis (ground).
Therefore the smoke generator only receives current in every
second half cycle. How much power gets to the smoke genera-
tor depends on your command station and the digital protocol.
Generally, Seuthe type 11 is recommended, but it does not get
enough power and therefore does not smoke satisfactorily.

There are two options on how to solve this problem:

Solution 1: Using the Seuthe No. 10. This type is intended for ana-
logue operation and draws a relatively high current. Subject to
its tolerance levels, it may trigger the overload protection of the
decoder. In this case, you must wire a relay (ESU No. 51963) into
the circuit or you slightly reduce the ,Brightness” of the output.

d
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Solution 2: Using the Seuthe No. 11. Do not wire it against the
chassis (ground) but rather use the blue wire for the second pole
(,,U+"). This prevents the asymmetric track signal from interfering
with the smoke generator. It represents the best solution but is
sometimes a bit difficult in terms of wiring.

6.10.8.1 Smoke units to LokSound 5L

The LokSound 5 L can be directly connected to a synchronized
smoke unit, as used in our locomotives of the ESU Engineering
Edition. The mechanism has a 6-pin connection to the control
electronics:

2x fan motor

2x heating

2x temperature sensor

The decoder evaluates the measurement data of the temperature
sensor and controls the heating based on the desired settings of
the decoder. A burn through because of empty tank therefore can
not occur.

Please only use smoke generators that ESU offers as spare parts or
equivalent parts with a temperature sensor (currently only availa-
ble from ESU).

6.11. Connecting a wheel sensor

If you want to synchronise the stem exhaust chuff using a sensor,
you have a little work to do. LokSound 5 decoders (unfortunately
not the LokSound 5 micro) support several types of sensors: Hall
sensors, reed switches and mechanical wipers. The most accurate
result you will get when using a hall sensor IC in combination with
(up to) four magnets.

If you want to use an external sensor, you need to configure the
LokSound in such a way that it will use the sensor input.

The LokSound is setup ex works to use the computed exhaust
chuff.

If the fan motors turning is reverse, simply exchange then ,Fan+* and ,Fan-* conections at the fan notor!

Class 66 / 77 (item 35050.5P.07)

V60 (item 35410.5P.07)

BR 215 /218 (Soldering pads on the back!)
(item 35024.5P.09/35025.5P.09)

ESU O gauge Smoke unit (Art.Nr. 54678)

Figure 29: Synchronized Smoke Unit mechanics to LokSound 5 L
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Set CV 57 to 0 in order to tell the LokSound to use the external
sensor. Using CV 58, you can define how many sensor pulses the
decoder has to receive before it generates a steam chuff. Set CV
58 = 1 to get a triggered chuff on each pulse the decoder receives
from the sensor. Based on the type of sensor IC you use, this may
result in double the amount of steam chuffs you want to have. In
this case, set CV 58 = 2. For values of 2 and more, every trigger
pulse the decoder counts will result in one steam chuff. This is
useful for geared locomotives.

Make sure the wheel sensor input is enabled and not setup to
be AUX9. For this, Cv 124 Bit 4 needs to be set for LokSound
HO decoders!

6.11.1. HALL Sensor IC

A Hall sensor is an electronic circuit that responds to an alternating
magnetic field similar to a reed switch. Hall sensors are easier to
adjust since the distance between sensor and magnet is not critical.
A commonly used hall sensor, that can be purchased via mail order
is the TLE4905 by Siemens / Infineon. There are also many compa-
tible devices on the market. The terminals have to be wired to the
LokSound as shown in figure 30.

Place four miniature magnets on the inner side of the driving wheel
in such a way that the magnet will trigger the HALL IC each time it
will pass the sensor IC. For 3-cylinder locomotives, you may even
need 6 or 8 magnets, depending on the cylinder configuration.

6.11.2. Reed switch sensor

If you have trouble obtaining a hall sensor IC, you may also use
a subminiature reed switch. They are connected to the decoder
with two pins only.

However, their sensitivity is not as good as hall IC sensors and
stronger magnets may be needed in order to trigger these reed
switches correctly. Furthermore the position of the reed switches
needs to be considered.

LokSound 5

LokSound 5L

Hall Sensor IC

VCC
—
GND
Input

LokSound 5 XL

4x
Mini
magnets

Input | I
GND
EH TI_I

Figure 30: Hall IC wiring to LokSound 5




Installing the Decoder

LokSound 5

Reed switch

LokSound 5 L

Reedkontakt

LokSound 5 XL
4ax
Mini
magnets
GND
Input
Reed switch

Figure 31: Reed switch wiring to LokSound

A

6.11.2. Additional sensor inputs

For triggering sound effects the LokSound5 (X)L has two additi-
onal sensor inputs SENSOR#1 and SENSOR#2 (refer to Fig. 7/11
or fig. 8/12). The inputs are suitable for reed contacts or HALL
sensors. The wiring is done as shown above.

6.12. Connecting Capacitors

On many older layouts, current pick up of locomotives is not very
reliable. Therefore, power interruptions may cause a stop or jer-
ky movement when the locomotive travels over turnouts at low
speeds. This can be overcome with buffer capacitors (100 mF /
25V or higher show the desired results). If desired you may con-
nect them to the LokSound 5 or LokSound 5 micro.

Soldering wires onto a decoder requires quality soldering equip-
ment and experience. Our warranty does not cover damage
caused by inappropriate soldering. Consider carefully if you re-
ally need that capacitor.

6.12.1. LokSound, LokSound micro decoders

You can connect two larger capacitors as per the circuit in the
upper half of figure 32.

The capacitor is charged via a resistor (100 Ohms) thus preventing
the digital system from interpreting the charging current as short
circuit at the time of switch-on. The diode makes sure that the
energy of the capacitor is fully available when required.

However, you may not run this locomotive on AC layouts anymo-
re. Risk of destruction!

Disconnect / remove the capacitor prior to programming with the
ESU LokProgrammer!
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LokSound 5

GND
1N4007

1000,1/4 Watts

LokSound 5 micro
I GND 1N4007

- 2200uF
:: + 25V,
U
: 1000, 1/4 Watts L:'-I

Figure 33: 2200uF Capacitor to LokSound / LokSound micro

6.12.2.PowerPack
You can solder a powerful energy buffer to all LokSound 5 or
LokSound 5 micro decoders. Figure 23 shows you how to do it.
This ,, PowerPack” allows your locomotive to keep running for 2
seconds without power.
ESU supplies under the article number 54671 or 54672 suitable
PowerPack modules. Please do ONLY use these.

eThe PowerPack only operates in digital mode. It automatically
turns off on analogue layouts.

elt may take up to two minutes to fully charge the capacitor
(,GoldCap”). Therefore, the time bridged with the energy buffer
depends on the current draw of your locomotive and the charge-
up time.

g LokSound 5
Back

O

L)

Charge
U+

LokSound 5 micro

GND ESU
Power
Charge . AGILS

U+

Figure 32: PowerPack to LokSound 5 / LokSound 5 micro

o Further information about how to use the PowerPack module is to
be found in the “PowerPack module” manual.
The LokSound 5 L and LokSound 5 XL have an integral Power-
Pack matching the higher current needed by models of the larger
gauges. Additional buffering with capacitors or further Power-
Packs is neither intended nor necessary.

The time to be bridged with the PowerPack can be set in CV 113.
Output AUX9 or AUX7 needs to be set to “PowerPackControl”.
Find more details in chapter 10.10.

R O, Y www.cickids.com [
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7. nitial Operation

7.1. Factory Default values
The address is set to 03 with 14 speed steps.

F1 switches the sound on/off

F2 switches the whistle/signal horn

The remaining function keys are used differently depending on the
prototype. On our website you will find an appropriate function
key assignment for every sound.

*Does the locomotive move in both directions?

*Does the indicated direction of travel correspond with the actual
one? If not, are the motor leads swapped or is the 8-pin plug
inserted the wrong way round?

* Switch on the lights: do they work properly? If you have installed
a LokSound with an 8-pin plug, check if the plug sits in the socket
correctly.

7.2. Digital Operating Modes

In the following chapters, we describe the operation of the Lok-
Sound with different digital systems.

All LokSound 5 decoders basically support the digital protocols
mentioned in section 5.2.1. Exceptions are the LokSound 5 DCC,
LokSound 5 micro DCC and LokSound 5 L DCC decoder, which
are intended for the North American market. These support the
DCC system only.

7.2.1. DCC operation mode

Remove any capacitors that are wired into the track feeders (e.g.
ROCO® feeder track). This could impair the functionality of the
decoder.

The LokSound works with any DCC system. Unfortunately, the
DCC protocol also brings some difficulties into the game. One of
them occurs so often that we deal with it right away.

7.2.1.1. DCC Speed Steps (,,flashing lights")
,Lights do not work” with DCC systems: DCC locomotives run
with 14, 28, or 128 speed steps. The decoder offers all of the three
options and needs to ,know" with which option the the com-
mand station operates the decoder. The command station must be
able to operate with this mode and must be set accordingly. If this
is not the case, the following problems may occur:

*You cannot switch the lights with FO at all.

e The lights keep switching on and off dependent on the speed
step. On and Off again, and On again, and Off again etc.
In this case, make sure that the speed step settings of decoder and
command station are the same.

7.2.1.2. Auto-detection of DCC Speed Steps

LokSound decoders implement auto-detection to avoid the above
problem. We have tested this with the following systems:

*ESU ECoS®

*Bachmann E-Z-Command® Dynamis®

*ROCO® Lokmaus2 and Lokmaus3

¢ Uhlenbrock® Intellibox

*Lenz® Digital plus V2.3

*ZIMO® MX1

o Marklin® Central Station
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When operating with Lenz® digital plus V3.0 the auto-detect
feature does not work at 14 speed steps. Select 28 / 128 speed
steps instead.

The LokSound tries to establish the speed step setting every time
it receives power (i.e.: after switching on the power on your layout
or the track sector where your locomotive is located) and the lights
are switched on. This process requires that you switch on the lights
and turn the throttle until the lights light up continuously.

Should you change the speed step setting during operation then
you must interrupt the power to the decoder for a short moment
in order to activate the auto-detection.

This auto-detect feature can be turned off with bit 4 in CV 49
(also refer to the CV table in chapter 21). Then you have to set the
correct speed step with bit 1in CV 29.

7.2.2. Motorola® mode

The LokSound works with all Marklin® devices and compatible
systems that are in the market until now. The functions F1 to F4
can only be activated with the so-called ,,new Motorola® for-
mat.” In order to activate this you must set the DIP-switch 2 on
your 6021 to the upper position (,,On").

LokSound decoders support two special features in Motorola®
mode:

7.2.2.1. 28 Speed Steps

While the original Motorola® system used by the following central
units, namely Méarklin® central unit 6021, Delta® and Mobile Sta-
tion®, only supports 14 speed steps, the LokSound decoder can
also handle the 28-speed step mode. In conjunction with suitable
command stations (e.g.: ESU ECoS, in ,Motorola® 28" mode) this
leads to smoother control of your locomotives. No changes are
required on the decoder.

7.2.2.2. Extended Motorola® Address Range

While the original Motorola® format only knows the addresses
from 01 to 80, the LokSound offers the following range of addres-
ses:

LokSound 5 01-255

Chapter 9 explains how to set the address. There it is described
how with the aid of the second, third and fourth address (con-
secutive addresses) more than four functions can be controlled.

7.2.3. Selectrix® mode

You may operate the LokSound with any Selectrix® compatible
command station with access to the functions ,lights” and F1.
For programming any parameters, you must use the DCC pro-
gramming mode. It is not possible to program it with a , pure”
Selectrix® system. Any changes programmed in DCC are also valid
for operation with Selectrix® command stations.

As soon as a decoder receives commands in Motorola®, M4 or
DCC format (whenever it receives a signal packet with information
addressed to it), the Selectrix® receiver switches off automatically.
This allows trouble-free mixed operation with Selectrix® / DCC /
Motorola®/M4. The Selectrix® receiver turns on again as soon as
the decoder detects a power interruption.

7.2.4. M4 mode

LokSound decoder are recognised and embedded into the system
automatically by the Marklin® systems devices Central Station®,
Central Station® 2/3 and Mobile Station® immediately after pla-
cing the locomotive onto the track. This process runs automatically
and does not require any specific decoder settings.

As soon as the decoder receives a valid mfx® data packet (whe-
never the decoder recognizes that it is run by an mfx® capable
central unit) it will ignore Motorola®, Selectrix® as well a