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Dear model railway enthusiast!

Qdecoders are the most complex control modules
available for model railway accessories. Over the
past few years, the description of the decoders has
been expanded to make them easier to use for
dedicated users.

You are holding the second edition of the
Qdecoder manual in your hands. We have
divided the material into three volumes, not
least to reduce any initial apprehension. In the
"Manual" you will find descriptions of the most
frequently used functions and areas of
application for Qdecoders.

The Qdecoder Professional Book presents the
state machine and function generator of
Qdecoders in detail and provides interested
readers with additional information on the inner
workings of the decoders.

Finally, the Qdecoder Signal Book covers the
detailed control of light signals with the now
well over 500 different signal screens that are
directly supported.

The availability of the Qdecoder programmer,
together with the Qrail PC software, provides
users with extremely powerful configuration
support.

With the manual, it should no longer be a
problem to install a Qdecoder in your model
railway and configure it so that the quality of
your layout is shown to its best advantage.

We have included a chapter at the beginning of
the manual to help you select the decoder best
suited to your application.

Chapters 3 and 4 deal with the individually
adjustable properties and operating modes of
all function outputs. This is followed by a
presentation of the options for connecting the
outputs with accessory commands or function
keys.

Chapter 11 provides a comprehensive
introduction to autonomous sequence control —
an area in which there are hardly any
alternatives to Qdecoders.

The final chapter 12 introduces some functions
that are less frequently required but are still of
such general interest that they are not reserved
for the professional manual.
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1= Selecting @ Q decoder Originally — were
Qdecoders purely model railway
items. Although this has changed in the
meantime
, but they are still
Most Qdecoders are still used on model railway
layouts.
Outside of digital model railways, Qdecoders can
be used with buttons, switches, rotary switches
or time controls to control any function, making
them suitable for a wide range of applications.
On digital model railways, Qdecoders can be
operated as function or accessory decoders
regardless of their design.

1.1, What decoders are available from?

Qdecoders are marketed as "all-rounders". To
be honest, they cannot do everything. But they
can definitely do much more than comparable
electronic products.

The decoders that come closest to being "all-
rounders” are called ZA2-16+. Nevertheless,
there are a surprising number of different
decoder types, each of which has its own raison
d'étre. All of these decoders are (calculated per
output) less expensive than the "all-rounder™ or
were designed for a

"niche" application.

Decoder design ZA
Accessory decoder F
Function decoder

Number of outputs

ZAl1-16+

Type of function outputs

0 Lamps, LEDs

1 Lamps, LEDs, switches, relays

2 _Lamps, ..., relays, motors, special cases

Tiecadsignation of a Qdecoder consists of four
paIes Standard decoder All-

° None or twé%i‘fr%ng eco}%@?l&m

WITC|

= anumber for the type of outputs,

= anumber for the number of outputs and, if
applicable

e an addition for the decoder type.

The designs

There are currently two Qdecoder designs,
whose names and abbreviations are derived
from their main areas of application on model
railways.

Z "accessory decoders" are the most commonly
used design.

The  decoders have screw  terminals
(permanently mounted or plug-in) and are
screwed onto a base plate. They measure
approx. 60  x 100 mm x 18 mm and have 16
function outputs.

F "Function decoders" are decoders optimised
for small sizes with 8 outputs.

a
FO-8+

decoder
n ~

FO-8 *
decoder

They are only approx 17 x 9 x 2 mm in size
miniature plug-in sg&Ep
esive tape pr_through_khe

Types of function outputs

The requirement for a Qdecoder to "do

everything" refers to the control and
programming options, not to the

connectable modules — even if only a few wishes

remain (necessarily) unfulfilled here.

There are different expansion stages for

cables.
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Qdecoders that differ in the second digit of the
identifier.

0 Lamps, light-emitting diodes and similar items
can be connected to a "0" decoder. If a
component has several LEDs, these must be
connected to a common positive pole.

1 The "1" decoder can be used for magnetic
components such as relays, turnout drives
and the control signals from servo motors.

2 Finally, the "2" decoder also controls motors
and motor drives.

A "2" decoder is also required to control
assemblies with LEDs whose commaon groun
connection is led oyt. "'0" " 2

Lamps

against "+

LED

against "-"

Relays

Motors

() ()

The "2" type comes closest to the “all-rounder"
requirement in terms of its switching options.
However, for most applications, there are

Use cases that are significantly cheaper alternatives
to the "1" or even "0" options.

Servo motors

Number of function outputs

For most decoder types, the number of function
outputs is included in the name. Accessory
decoders have 16 outputs, function decoders
usually have 8 outputs.

Decoder types

Standard decoders are sufficient for many
simple applications. They can switch up to three-
term signals, offer various pre-programmed light
effects and provide connections that are
switched at random (adjustable).

Only for bargain hunters are there a few basic
decoders that are designed for exactly one
application and are cheaper than the other model
railway decoders available on the market.

Switching decoders are similar.

's all-round Qdecoders are
specialists for high-end model railways and can
directly control all signal types used by many
railway administrations. They are suitable for
autonomous control and can also be programmed
by amateurs using a programmer and the Qrail
software. With an all-rounder, all conceivable light
combinations, traffic light systems and much more
can be easily controlled.

1.2. Which decoder do I need?

You can find the required decoder by answering
three questions.

1. What needs to be controlled?

The required type of function outputs is derived
directly from the components to be controlled:

Do you want to control motors?

No Yes

ZA2
For controlling switches or relays
no yes
. . 7ZA1 ZA2
FO—zA1 ZA2

2. Which design makes sense?

The decision between mini module (FO) or
modules with screw terminals(ZAl-or ZA2).

Each Qdecoder can be used both as an
accessory decoder and as a function decoder,
regardless of its design.

3. Which functions are required? Standard
decoders are sufficient for light control ( without
time sequences), simple signals, relays, turnouts
and motors.

Basic decoders are sufficient for switching
relays and controlling lamps (with virtually no
convenience features).

The all-rounder Qdecoders cover a wide range of
functions.
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many applications. In

particular, you can

e switch prepared signal patterns
e programming time sequences

= use lighting effects

e use running lights

* switch functions with buttons

e Perform your own programming

Qdecoder for turnouts
The type of turnout drive determines the
required decoder.
A decoder from the ZA2 series is required
for turnouts with motor drive, while a ZA3
with servo attachment should be used for
turnouts with servo motors. Qdecoder ZA1-
16+ can be used for servo motors if the servo
voltage is supplied separately.
All other turnouts can also be switched by
decoders from the ZA1 series. With an FO, no
turnout may be controlled without external
wiring.

If only magnetar devices and simple signals
are to be connected to a Q decoder, a ZAl1-
16N can be used. With a ZA2-16N, magnet
and motor turnouts as well as simple signals
can be switched.

Qdecoders for signals

Signals have individual connections for the
individual lamps and a common return
conductor. For signals with lamps, the polarity
of the control signal is irrelevant. Signals with
light-emitting diodes must be controlled with
the correct polarity, otherwise they will remain
dark.

The decoder required for control depends on
the signal circuit. A distinction is made
between signals with a common cathode and
signals with a common anode. The following
figure shows the LED circuits for both cases.

Return conductor

H—§ml—‘

Common anode

Common cathode

In most cases, the LEDs of a signal have a
common anode and a positive pole as the return
conductor. In some cases, however, there is a
common cathode and the ground line as the
return conductor.

Signals with a common anode can be connected
to any decoder. Only the ZA2 is capable of
controlling signals with a common cathode that
can also be mixed with other signals on a
decoder.
The FO-8 signal is the smallest signal decoder
that can also be installed in the base of a signal
(not only on garden railways).
A basic class Qdecoder is sufficient for
controlling simple two- or three-aspect light
signals. Standard Qdecoders can control
the most important German signal types, but
without the finer details that only the all-
rounders provide, such as temporary transition
signal images resulting from the relay switching
technology.
For many signal systems, Qdecoders offer
ready-to-use solutions in the all-rounder class.
For signals for which no preconfigured control
exists, all-round decoders can be used to freely
program controls, either developed in-house or
by the Qelectronics development service.
can be freely
programmed, either developed in-house or by
the Qelectronics development service.

Qdecoders for traffic lights and lighting

With all-rounder Qdecoders, lighting controls
such as traffic lights or  city lighting  and
can also be relatively
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as long as the maximum 16 outputs of the
decoder are sufficient.

Qdecoders for car lighting

There is usually no space for a ZA decoder in
model cars (except for large-scale models). They
are an area of application for the FO-8+. They
can be used to implement complex functions
and sequences in cars.

Qdecoder for model motors

Motors in the accessories range — for example,
in windmills — do not require a high-quality
locomotive decoder for control. If they only
rotate in one direction (for example, in
windmills), a ZA1 is sufficient; otherwise, a ZA2 is
required.

The motors often need to be controlled with
accessory commands or via a rotary switch on
site. When using rotary switches, an all-round
decoder is required; control with accessory
commands can also be handled by a standard
class decoder.

1.3. Configuration variables
The properties of a Qdecoder are set using
configuration variables (abbreviated CVs).
These can be read and changed with the
Qdecoder programmer.
On model railway layouts, configuration variables
can be written with many digital control centres
(and the values stored in the decoder can be
read out). Please consult the description of your
control centre if you are not familiar with writing
configuration variables.
For model railway enthusiasts:
variables can be

Configuration
changed both on the

programming track and on the main track. The
latter is abbreviated as PoM ("Programming on the
Main™). Either the first locomotive address (short
or long) or the accessory decoder address can be
used as the PoM address. However, the latter is
less commonly supported by control centres.

accessory decoder address can be used as the
PoM address. However, the latter is less
commonly supported by control centres.

The decoder address
The decoder address is derived from the first
accessory address entered in CV9 and CV1:

Accessory address Decoder address
1to4 1
5t08 2
9t012 3

To program the decoder on the programming
track, some control units require the
transformer and track terminals of the
decoder to be connected together to the
programming track connection of the control
unit.

Value range of a configuration variable Values
between O and 255 can be stored in a
configuration variable. There are settings for
which this range is not sufficient. The value to be
set is then distributed to a so-called higher-order
and lower-order CV, which are designated LSB
and MSB. The abbreviations are derived from the
English terms "least significant byte" and "most
significant byte".

The value divided by 256 is entered in the MSB
CV and the remainder of the division is entered
in the LSB CV.

MSB : Value / 256
LSB : Value - (MSB - 256)
The following table provides some examples:
Value MSB LSB
0 0 0
1 0 1
25 0 25
100 0 100
1,000 (1,000/256 | 3 1,000-3,256 232




Value MSB LSB

6,000 6,000 23 | 6,000-23,256 112
12,000 |12,000/256 | 46 | 12,000-46,256 224
60,000 [60,000/256 | 234 |60,000-234,256 96

Bit Decimal numerical
value
5 32
6 64
7 12

The largest value that can be set with two

configuration variables ()  is 256 - 255 + 255
=65,535.
Many control panels and also the Qrail
configuration software relieve the user of the
tedious calculation work by automatically
distributing the desired values between the two
configuration variables.

Individual bits of configuration variables The
value of a configuration variable is often simply
given as a numerical value. In some cases,
however, different pieces of information are
stored in a configuration variable. The binary
number system (the number system based on 2)
is used to compose the CV value.

The CV values resulting from the combination of
different binary numbers are difficult for
laypeople to interpret in the decimal system. For
this reason, a single-bit representation is usually
chosen in these cases.

Many digital control centres and also the Qrail
software display CVs both as individual bits and
as decimal values.

In the decoder, all configuration variables are
stored as binary numbers. They consist of 8 bits,
each of which can have the value 0 or 1. The bits
are numbered from 0 to 7. If a bit has the value
"1" it is converted to the decimal system using
the factors in the following table:

Bit Decimal value
1
2
4
8
16

AlwiN|P O

The values for the individual set bits are added
together to convert the binary numerical value into
the decimal system.

Digital control centres often offer the option of
setting the bits of the configuration variables
individually, which makes the work considerably
easier. Otherwise, a little calculation is required
to convert the individual bits into CV values.

Configuration variables of the function connections The
Properties ofa function
connection can be set in up to 23 configuration
variables. An overview can be found on the
inside back cover. The description of the
individual configuration options is an integral
part of this manual.
For connections 1 to 16, the most important
CVs can be read and written directly via an
individual CV address. Special CVs and the CVs of
connections from connection 17 onwards can
be accessed for each connection via the same CV
address, whereby the number of the connection
must first be entered in CV1022. The value
entered in CV1022 is
"volatile" and has the default value after each
power-up. 0 - equivalentto with
"normal” configuration.

decoder




2. Configuration with Qrail

The wide range of configuration options
available for a Qdecoder provides users with a
tool (or toy) that can be used for a wide variety
of applications. The Qrail software, which can be
used on all common operating systems and
downloaded free of charge from the Qdecoder
website, is an essential aid for configuring the
decoders.

The Qrail software, which can be used on all
common operating systems and downloaded
free of charge from the Qdecoder website, is a
significant aid in configuring the decoders.

The full range of Qrail functions can be used
with the Qdecoder programmer. Entire CV sets
can be created at the touch of a button and
written to the decoder. Qrail also supports
offline work without a connected programmer.
In addition, configurations and CV sets can be
exchanged with other users, making it child's play
to copy complete decoder programming.

Firmware update

Qrail is also capable of updating the firmware of
all Qdecoders from software version 8 onwards
and of the Qdecoder

main menu

programmer. Details can be found in the
commissioning instructions for the Qdecoder
programmer.

2.1. The Qrail main window

The Qrail start screen is shown below. The
toolbar and shortcuts at the bottom of the
window provide direct access to the most
important functions:

Switches the track signal of
the Qprogrammer.
Switches the track signal of

the Qprogrammer.
Opens the tool for quickly reading/writing CVs.
Opens the tool for easily sending accessory
commands.
Opens the tool for easily sending function
commands.
Enables updates to be installed for a
connected Qdecoder. Enables updates to be
installed for a connected Qdecoder
Programmer.

Creates a new decoder configuration.
With the decoder configurator, switching

modes can be quickly  and and

toolbar




can be checked immediately.
Opens an existing decoder configuration.
Creates a new CV set.

The CV set editor can be used for all

decoders, even if it was developed

specifically for Qdecoders.

Opens an existing CV set. If a Qdecoder
programmer is connected to the PC, the status
of the connection to the Qdecoder is displayed
in the lower bar of the programmer
Programmer is displayed in the lower bar and can
be restored if necessary.

2.2. Qrail Tools

2.2.1. Reading and writing CVs

Under the menu item "CV Programming",
individual CVs can be written and read quickly
and easily.

The number field for the CV value is the same
for all configuration variables in the Qrail.

Next to a text field with the numerical value of
the configuration variable are "+ and "-"
buttons, which can be used to increase or
decrease the value by "1".

Below the text field, the value is displayed again
(can be disabled) as a bit field. Clicking on a bit
changes the bit and adjusts the numerical value
of the CV.

Colour
The colours of the text and the text background
can be changed.

The background colours provide information
about the read/write status of the respective
Cv:

Black text indicates that this is a standard CV
value for the decoder (factory setting or delivery
state) that has not yet been changed.

The text colour blue indicates that the CV value
does not correspond to the standard value of the
decoder.

Background and individual bits in red indicate
that this value has not yet been written to the
decoder.

Background and individual bits in yellow indicate
that the CV value has been written but has not
yet been checked by reading it out.

Context menu

Right-clicking with the mouse in the text field of
the CV value to be written opens an additional
menu that can be used to restore the last
written/read value and the default value of the
CV.

Experienced users can also switch the number
display between hexadecimal, decimal, octal and
binary (see also configuration variables).



2.2.2. Send accessory command
Accessory commands can be sent quickly and

Specified locomotive address. The direction of
travel of the locomotive can be set in the lower

easily under the menu item "Send accessory area.

command". Up to 8 addresses can be set, which
can then be switched between red and green.
The set addresses are saved so that they are
available again the next time the programme is
started.

You can also open several Send accessory
command dialogues at the same time to send
accessory commands to a larger number of
different addresses.

In the upper area of the window, you can also
select the type of accessory commands. DCC and
Motorola switching commands are available
here.

2.2.3. Send function command

Under the menu item "Send function

command"”, function commands can be sent
quickly and easily using the keys FO (light) to
F28. On the right-hand side of the dialogue box,
the speed of the locomotive can be set using
various speed steps. All commands refer to the

Several Send function command dialogues can
be opened simultaneously in order to send
function commands to a larger number of
different addresses.

2.2.4. Signal overview

The menu item "Open signal overview" activates
a window in which all signal screens available for
Qdecoders can be viewed (see image on the
next page).

On the left-hand side is a list of all signals sorted
by country and signalling system. If you hover
the mouse over an entry, detailed information
and the connection diagram are displayed with a
yellow background. If you select the signal with a
mouse click, further information is displayed on
the right-hand side and all available signal
images can be viewed on a signal screen.




2.3.

Qdecoder ous configurations

The Decoder Configurator allows you to
program your Qdecoder very quickly and easily.
Detailed knowledge of configuration variables is
not necessary.

Qdecoder configurations combine an overview
of the configuration variables of a decoder with
the circuit diagram or connection diagram and a
test field, which can be used to display the set
configuration on the screen and, if a Qdecoder
programmer is used, simultaneously on the
"live" object can be checked. The decoder is
configured in 5 steps:

1. Create the configuration

2. Select and connect accessories

3. Set addresses

4. Program CVs automatically

5. Test the configuration

2.3.1. Create configuration
The most important menu and toolbar
commands are:

Creates a new configuration

Q_signal Ubersicht

Hauptsperrsignal (2-begriffig)

Hauptsperrsignal (3-begriffig)

Hauptsperrsignal (3-begriffig)
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Name:

Mode:

~ Hauptsperrsignal (3-begriffig)

Opens an existing configuration Saves the
=+ current configuration
Each decoder configuration should be given a
unique name. This akes it possible to
distinguish betwee multiple open
configurations. The name of a configuration can
also be changed later.
For a new configuration, the decoder to be
configured must be selected. This can be done
automatically by directly reading a connected
decoder or manually.
In the "List" tab, you can manually select the
decoder from a list of all available decoders.
This type of selection is also used if no
Qdecoder Programmer is available or if you
know exactly which t{pe of decoder you want to
edit.
If you are unsure, the ZA1-16+ is a good choice,
as it is by far the most common Qdecoder.
most common Qdecoder.
In addition to the Qdecoders, the list selection

contains the NMRA-standardised accessory,
locomotive and function decoders.
X

Hauptsperrsignal (3-begriffig)

Kategorie: |Signale Deutschland (Hp/Vr-Signale)
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Qdecoder Programmer directly from the

I Q. Neue Decoderkonfiguration X connected decoder. The "Read decoder" button

Hamerdor KDnﬂgurationq_@)jBahnhof links .the readout process is started. If a yalld decoder
is detected, the corresponding type

Eigenschaften des Decoders information

5 Autipetie L If no valid decoder was detected
Hl ZA @ or an error occurred during reading, the "Create
° configuration™ button remains disabled. If the error
ZLEION cannot be resolved, you can switch to manual
o 7A1-16 3 selection.
2.3.2. Connect accessories

@ ZA2-16N The main screen of the configurator is
@ ZA2-16+ displayed on the right-hand side. On the left-

hand side, you can switch between the main
screen and other screens that will be
(=) ZA3 described in more detail later. The toolbar
contains important commands for the
configurator

All accessories available for the decoder are
listed in a palette grouped by category in the
upper right corne¥

If you hover the mouse over an accessory in the
Automatic selection palette for a short tim@ yellow

With automatic selection, the decoder

information  is compared with a

@ 7ZA2-16+.deluxe
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Information box
shows the name of the accessory item, how it is
connected and, if applicable, which variants are
available.

displayed. This

Accessories can be connected to the decoder
by dragging and dropping them from the
palette. Which lamp must be connected to
which connection on the decoder

Anchor points can be inserted by @Jble-clicking
with the mouse at any point on a connection
between an accessory item and a decoderznserting
anchor points can significantly improve the clarity
of the connections.

Double-clicking again deletes an anchor point.

If an accessory connected to the decoder is
selected with the mouse, the "Properties"
window at the bottom right displays all
important information about this item.
Accessories connected to the decoder can be
moved to free connections. To do this, a
connection must be selected. Then, with the left
mouse button pressed, drag the connection to the
end of the connection on the decoder side. As long
as the ifiguse button is pressed, the connection
follows the mouse pointer. The connection locks
into place at valid decoder outputs. If you release
the mouse button while the connection is locked,
the accessory is moved to this decoder output.
Selected accessories can be deleted by pressing
the &It;DEL&gt; key or by right-clicking with the
mouse and selecting "Remove accessories".

Searching in the palette

You can search in the palette by typing on the
keyboard. Only the accessories that match the
search term entered will be displayed. A search
field will then appear at the bottom of the
palette. Closing

12

the search field, all available accessories are
displayed again.

Configuring the palette

It is rare that all accessory items supported by
Qdecoder are actually needed. To limit the
available palette, use the palette manager,
which can be found in the menu (openable by
right-clicking on the palette).

| Q P n Ma 2}
i
+ Paletten Inhalt:
[ Palett
+- [@ || Einfache Signale Nach Oben

. Licht- und Schaltmo
Lichteffekte
| Motormodi

Nach Unten
Entfernen...
Signale Belgien
Signale Deutschlanc Neue Kategorie...
Signale Deutschlanc

Signale Deutschlanc
Palette zuriicksetzen

Signale Deutschlanc
1 Signale Deutschlanc
Signale Deutschlanc
Signale Danemark
== Signale Finnland

[ 1 signale Frankreich

Signale Ttalien
B = signale Luxemburg

! /T\ Cirnnala Mindardandn
| L
Eac; group of accessories (and also individual

signals) can be deselected or rearranged. If
necessary, the default settings can beguigkI

restored.
can be quickly restored

?‘ nal decorations ©)
| signals that have more signal lamps than

switch addresses for signal Amage generation
can be decorated with addrtional properties.
The available slots for such decorations are
displayed in the Decoder Configurator as small
dotted squares next to the signals
Accessories that are the same

decoder



can also be used as decorations for other signals
are automatically connected by the configurator
to a free slot of the last signal when they are
inserted into the configuration

The mode and acce
accessory are‘”éﬁ!%’f%@i"éﬁ?ﬁﬁ&%ﬂ the last lamp of
the signal. In the example above, mode 218 is
entered for a faulty signal at output 2.

Available signal decorations
The following accessories can be used to
decorate signals.

Faulty signal

With a Qdecoder, any signal can be switched to
faulty mode. The "faulty" circuit can be
connected to any lamp on a signal. The last lamp
of the signal is preferred for this purpose. If a
signal is switched to faulty mode, all signal lamps
go out. "Faulty" can be switched like an
additional signal, but can also be added as a
property to the signal if the signal has more
signal lamps than switch addresses are
evaluated for signal image generation. In the
"faulty" state, switching commands continue to
be received and evaluated. Signal lamps may
light up briefly each time a switching command
is received. If the faulty circuit is reset (“faulty"
is switched off), the currently valid signal pattern
lights up. The "faulty" circuit can of course also
be used

if signals are not supposed to light up according to
plan.

Attention: It is not possible to switch signals with a
signal light to "fault" mode.

Unlit signal image button

In the now classic method of switching light
signals with buttons, each signal has exactly one
button that can be used to switch between
"Stop" and another signal image.

The type and number of button
presses determine which signal aspect appears.
If the signal only distinguishes between "stop"
and "go" (or "off" and "on"), each button press
switches the signal back and forth between the
two states.

Placeholders

Placeholders are special elements that are only
required in conjunction with the function
generator. Placeholders are used here at the
outputs that are to be controlled later by the
function generator. Any accessories can be used
at the other outputs.

2.3.3. Addresses and properties

The next step is to define the individual
properties of the connected accessory. To
ensure that items are assigned correctly, enter a
suitable name . Some items have different
control variants, and a selection box is used to
specify which one should be used for the specific
item. The most important thing is to specify an
individual address at which the item is to be
switched in the system later. Depending on
the signal type, an additional pre-signal address
may also be necessary.

If you have changed the address or signal variant,

close the dialogue bo@nth 'OK" and open it again
so that the changes are applied in the test screen.

©)
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Q_cigenschafte X ]
Name: |Hauptsperrsignal (3-begriffig) @ |
- Kategorie: | Signale Deutschland (Hp/Vr-Signale)
Mode: Mode 63

Zubehbradresse : 1

& Diese CVs schreibe

Schalten mittels: DCC Zubehi'}rschaltbefehle@ ~

1 |
'Hauptspe,rsignal (3-begriffig) (1) |

Hpo0 & 1@
E 1O t
i Shi 2@
| Hp2 2@

An_address Anuesthlatsen be: specified for use ii
analogue systems in order to implement automati
sequences or push-button circuits correctly.

If a Qdecoder Programmer is connected to
the PC, the configuration of this accessory can
be written to the Qdecoder immediately

Once you have connected the signal to the
Qdecoder, you can check the control directly
on the signal, if necessary after setting the
protocol used. Otherwise, only thgysignal on
the screen will follow the ~ switching
commands given with the mouse.

2.3.4. Programming CVs

Once all assories are connected to the
decoder, all addresses have been assigned as
desired and a Qdecode (ﬂogrammer is in use,
all necessary CVs can ritten to the
connected decoder at the totrch of a button.
There are always two buttons for this at the
bottom of the Qrail window:
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& Alle CVs schreiben Decoder zuriicksetzen

If the decoder behaves unexpectedly, an older
configuration is often still active and interfering
with the newly programmed one.

In this case, you can use "Reset decoder"

and rewriting all CVs

adefined state.

2.3.5. Testing the configuration

After creating the configuration, the correct
function of the accessory items

can be tested in the test area that can be selected on
the left-hand side.

Q x| x
E: Schalten mittels: DCC Zubehdrschaltbefehle v
E 3! - gestortes Signal (3) (3-begriffi..;
Konfiguration Signalan 3 @ ? Hpoo 1@
Signal aus Ht 1@
,{/’ Angeschlossen an: 1 : sht 2@
CV Set W2 2@

Angeschlossen an: 1,2, 3,4, 5

s have been written to the Qdecoder
accessories have been correctly
connected to the Qdecoder, the "physical"
signals follow the switching commands.

The order of the accessories corresponds to the
connection order on the Qdecoder. The
accessory address is displayed in brackets after
the name of the accessory. A button is displayed
for all available signal terms/switching states.
Pressing a button sends the corresponding
switching command and the signal screen
displays the signal image.

In the selection box at the top of the test page, you
can again set the type of accessory switching
commands to be used.

2.3.6. Comfort mode parameters

For some modes, especially those that
implement special effects such as random
flashing, important parameters can be set.

decoder




can be entered directly in the configuration
dialogue and the effect of changes can be
checked immediately on the "object".

In these cases, the dialogue box under the button
for writing mode and address CVs contains a
list of parameters.

These are digplayed and entered in their
@hysical" dimensions. Qrail converts them
into the values of the configuration va@bles.
Every change is immediately transferred to the
CVs of the configuration. The parameters can
be written directly from the dialogue to the

decoder or read from the
decoder
Name: |B|inken| ‘

Kategorie: |Lichteffekte |

Zl
Mode: |Mode 100 (Zufalsbiinken) |

Zubehéradresse : |2 |

(4) o vese i siveen

maximale An-Zeit: 5
r’rlaxima\e Aus-Zeit: s
Variation der Zeiten (0... 7fir 0, 12, ..., 88 %): [5 |

@ Abblendzeit: 5

Aufblendzeit: s @‘ @
Dimmstufe beim Ein- und Ausschalten: EI %

Dimmuﬁ]der eingesdﬂah:e%en Lampe:

2.4. Qdecoder CV Set Editor
The CV Set Editor — which is also part of the
configurator — allows easy and clear editing of
the complete CV set of Qdecoders or any NMRA
decoders. The configuration variables are
grouped by function. Many groups have special
graphical interfaces that
make CV editing much easier. Created CV sets can
68 saved and reloaded for later editing:
Creates a new CV set.
Opens an existing CV set. Saves the current CV
set.
The CV list view familiar from the configuration
is also available in the CV set editor. All changed
CVs can be programmed at the touch of a
button.
The address and a short description are
displayed for each configuration variable. If the
mouse hovers over the description for a longer
period of time, a more detailed explanation is
displayed in yellow.
The value for the CV can be written and read
individually using the buttons when the
Qdecoder Programmer is connected. The last
value reac@ displayed separately
If several settings are combined in a
configuration variable, the description of the
individual properties can be expanded and
changed individually.

Of course, the properties ca 10
directly in the overviey pla
C Schalten mittels:
=ditor.
[Q wi x|l X[ 5 OV Set: meinCvset x| @ f4\ @ il
g &/
) 2 g it
=5 29 @ Haupt-Konfigurationen \E &7 Schreiben © Lesen
/ [P ZAt-16+ 00000010
= -] Zubehsradressen und -mq |
OV set | B V60 Funktionsaktivierungsarten ‘E & Schreiben © Lesen
= . 00000100
Q (-] Betriebsart der Funktionsi ) Funktionstasten akiivert
[ Eigenschaften der Funktio () Funktionsgenerator aktiviert @
v Liste ] Schalteffekte @ Zubehsrbefehle aktiviert
|- Funktionstasten O 15
&) Zustandsautomat [ | o Funktionen und Funktionsausgange des Decoders werden nicht durch Zubehsrbefehle geschaltet.
3‘ FnoTSg Garator 0 (Im Rahmen des Funkti kénnen Zubehorbefehle natiirlich trotzdem ausgewertet werden.)
I
ol informationen " | 1 Funktionen und Funktionsausgange des Decoders werden mit Zubehsrbefehlen geschaltet.
- 7 Protokolle |1 =] &7 Schreiben ) Lesen
00000001




Configuration groups
Further descriptions of the configuration
variables can be found throughout the manual:

e Accessory addresses and modes in the

chapter
"Switching with accessory commands” on
page 30

e The main settings summarise the basic
settings of the decoder, which are described
in detail in the manual where they are used.

e Operating modes of the function outputs in
the chapter "Flashing and pulsing” on page
24

e Function output characteristics in the chapter
"Dimming, fading in, fading out, cross-fading"
on page 17

= Switching effects in the chapter “Lighting and
switching effects" on page 50

e Function buttons in the chapter "Switching
with function buttons" on page 64

e State machine in the chapter "Sequence
control" on page 71

- Function generator
the
Qdecoder Profibuch.

e Details of the decoder software can be found
under Information, which may be helpful in
tricky support cases.

2.5. Programming without Qdecoder Programmer
Without Qdecoder Programmer, programming
the decoder is a little more complicated, but still
very convenient.

is subject to

The CV list

The
"CV list" on the left-hand side, the configuration
variables required for the created configuration
or the compiled CV set are compiled and must
be written to the Qdecoder using any digital
control centre.
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Q

71 Konfigurator: meineKonfiguration

Beschreibung % Wert
] Lénderkennung 56 1
AR Mode fiir Ausgang 1 |550 63

sonmer
il

Konfiguration

CV Set

Q

CV Liste

Test

M Zubehtradresse fiir Aus 9 0

AL Zubehdradresse fiir Aus 1 .

AR Mode fiir Ausgang 5 |562 218
M Zubehradresse fiir Aug 560 0

AL Zubehoradresse fiir Aug 561 3

The CV list only displays CVs whose value differs
from the decoder's default value. For example, if
you configure a ZA1-16 with 8 red-green signals
and addresses 1 to 8, the CV list will remain
empty, as this is the default configuration for
this decoder. Writing the CV values would not
change the values of the decoder. If the decoder
has already been configured and therefore does
not contain any default values, it is
recommended to reset the decoder before
writing the new CVs.

If you select one or more CVs in the CV list, these
CVs can also be written individually with the
Qdecoder Programmer (right-click with the
mouse, Write Selected CVs).

Excel and other formats
In the Decoder menu, you can save the list of
CVs as a CSV or Excel file.

decoder




3. DIMMING, FADE IN, FADE OUT, FADE IN/

Qdecoders provide a range of settings that
prevent function outputs from simply being
switched on and off.
In Qrail, all related configuration variables of a
Qdecoder are summarised in the "Function
output properties" screen shown below.
Dimming, fade-in, fade-out and crossfade can
(and, if necessary, must) be defined separately
for each function input:

the dimming for the switched-on function

output

the duration of the fade-in and the

duration of the fade-out

the pause before fading in or out the dimming
@ for the switched-off function output

whether the "off* dimming is only used

when flashing or also when the output is
®switched off

Qrail or a Qdecoder Programmer is not
&dailable, the configuration can also be carried

t using any control panel. The variables for

imming, fade-in, fade-out and cross-fade are

red in all Qdecoders under identical CV

dresses. An overview of the CV addresses can
be found on the inside back cover.

3.1 Dimming (Dimming)

The function outputs of the Qdecoders are set
to "full power" by default. This does not always
correspond to the desired function:

Beschreibung
ZoanZAT15+
,jl Zubehéradressen und -mode

Haupteinstellungen
|j] Betriebsart der Funktionsausgange

ﬁ Eigenschaften der Funkbionsausgange |i
|I=I schalteffekte

Lamps are too bright, motors run too fast. In these
cases, dimming can be set: the connection is
dimmed.

(For electricians: a duty cycle is set) The connected
loads still see the full voltage, just not

constant. Averaged over time,

a lower value than the supply voltage. Depending
on the connected element, the following can be
expected:

e Incandescent lamps
glow dimmer. Their 100% bright
brightness is  almost
directly dependent on 60
the duty cycle.
However, they should 30
be able to withstand
the full voltage. 0 dark
Otherwise, a reduction - ;
of service life can be e>,,,,,,,,,,J?JI“!‘?'[‘,9:,, —

not bother you, you can, for example,
operate 5

V bulbs with 25% dimming at 20 V. This often
works very well for a long time ...

Q
brigﬁfnes
A

Hed
100 >

e LED lighting is not linearly dimmable.| The
br'g/ht ess increases rapidly at first and tl"ﬁg
no towther visible i occurs. You Will

have to experiment %ﬁ’gﬁ <§1t

Anschalt-  Anf

5 Abblendzeit T
werzégerung Aus

Sek
3

BE
#o
H o




Which brightness is achieved with which  much more realistically because it mimics the
dimming factor. inertia of incandescent bulbs. Full brightness is
e Signals from some manufacturers already only reached after a spe_cifi_ed fade-in tim_e and is
contain series resistors for the LEDs. They can feduced to zero again within a fade-out time
be connected to Qdecoders without risk. For When switched off.
some brands (e.g. MicroScale), it is advisable 0s
to use an additional series resistor or to set a
dimming level of approx. 45%. 0

= Model motors rotate proportionally slower
and are therefore often more realistic. 1.0

e For turnout motors, the dimming

Do not set too low, as insufficient dimming +1s +1s
will prevent safe
Switching more times possible. Fade-in phase
T
Configuration variable for dimming The
dimming for the switched-on state of a Os
function output is set for Qdecoders for each 06s

output with one configuration variable each. .
Valid values are between 1 (corresponding to a ~10s |
1% duty cycle) and 100 (corresponding to a 100%

duty cycle). 20 |
100% duty cycle). swnch—oﬂ'rrrn!f—l—ﬂ's—

A value of 0 is possible in principle, but
hardly makes sense. A connected lamp would ———Fadeoutphase
remain dark.
In addition, the most significant bit of the cv When setting the fade-in and fade-out times, it
determines whether the function output is Must be taken into account that the dimming
switched on or off in pulse mode after the set Ch’ﬁﬁly from zero to the maximum value

pulses have ended. Details are provided in the (orfvice versa), but that the brightness of LEDs is

Bimming . Bits no ependent on this.
Dimming | After end of pulse |Value[7[ & - Incanqescent lamps swn_ch on sloyvl_y. They
2 0 20 1ol 20 need tlm_e to heat up the fllament until it glows.
When switched off, they continue to glow.
100 0 100 | 0] 100 wi= = 1/4to 1/2 seconds
20 20 148 |1| 20 t(,
)
100 100 228 11| 100 = In modern light signals, incandescent bulbs
have been replaced by light-emitting diodes.
These signals switch "hard" — they do not have
3.2. a soft switching on and off of the signal
It is often desirable for outputs not to switch on lamps. t, =t,=0

and off abruptly.

In light signals, for example, soft switching
(fading in and out) is desirable.

e Steam lamps (used, for example, as
street lighting  widely used
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take a very long time to reach full brightness.
They switch off much more quickly. They can
only be accurately represented with "real”
incandescent bulbs. LEDs are not very good at
replicating the very slow switch-on process.

t,, approx.1..2 minutes

t, a few seconds

= Model motors, for example for windmills and
water wheels, should switch on and off slowly
(with times as desired). For these accessory
models, it is advisable to change the dimming
or switching on a time-controlled basis to
achieve an even more realistic effect.

e For motorised turnout drives, we recommend
hard switching.

Fading

If one function output is switched off and
another is switched on at the same time, the
simultaneous fading out and in results in a
"smooth" transition from one lamp to the other.

Configuration of fading in and out

One configuration variable and sets
the fade-in and fade-out times. The times can
be set in 1/100 or whole seconds.

The highest bit of the CV determines whether
1/100 or whole seconds should be used. If the
bit is set, 128 is added to the numerical value
of the desired time to obtain the value to be
entered in the CV.

The following table contains some examples:

. Bits
Time CV value
7 6
0 0 0 0
1/100s 1 0 1
1/4s 25 0 25

. Bits
Time CV value
7 6...0
10 0 100
1s
129 1 1
10 138 1 1
60 s=1 min 188 1 60
127 s 255 1 1

A value of 0 results in hard switching, while a

value of 127 with the 7th bit set (CV value 255)

results in the maximum switching time of 127

seconds. This means that the switch-on or

switch-off process takes a good 2 minutes (!).
Please note that the fade-in and fade-out
times are always specified as the time

‘, between 0 and 100% dimming, regardless of
the dimming settings that are actually set.

Dimming characteristics

The  dimming is "normally"
increased or decreased evenly. This often results
in the desired transition between "on" and "off".
In some cases, however, a different transition
function would result in a more exemplary
switching process. Examples of this are the
switching of LEDs, but also the speed change in
motors or position changes in servo controls.

For this purpose, the all-rounder Qdecoders
with the light and shade effects presented on
page 50 offer further setting options. In
particular, the adaptation to LED characteristics
(on page 54) is used more frequently.

3.3. Pauses hefore fade-in or fade-

With Qdecoders, either the fade-in or fade-out
can be delayed.

The following image shows the brightness curves
of lamps that receive simultaneous on and off
commands. All are set to a 0.6-second fade-in
and fade-out time.
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Direct cross-fading

Lamp1 |

Lamp 2 |

Switch-of| Delay by 1s

Lamp 3

Lamp 4 |

Darkenin( : Switch-on 1 s delayed

Lamp 5 |

Lamp 6

Switching time +1s

Lamp 1 fades to lamp 2 without delay. Lamp 4
switches on at the same time as lamp 2. Since
lamp 3 is switched off with a delay of

1 second, both lamp 3 and lamp 4 are bright
during this transition period.

Between switching off lamp 5 and switching on
lamp 6, however, neither lamp is switched on for
a short period of time.

This feature has various applications, some of
which are presented below.

Dark buttons

In the signalling systems of some railway
administrations, such as the Swiss railways, the
signal discs are switched to "dark" for a short
time when switching between signal aspects.

: the old signal image is switched off before the
new one lights up. The switching on of the signal
image is delayed compared to the switching off.
In the model, a delay time At between % and 1
second should be selected.

Switch-off delay

The opposite of darkening is the switch-off
delay, whereby the switching off of a signal
aspect is delayed relative to the switching on of
the new signal aspect: for a transition period

20

, both signal aspects are displayed
simultaneously.
This is  the case, for example, at some

Ks signals of the Deutsche Bahn. It can happen
that the green and red lights flash
simultaneously for an overlap time.

However, a delay time At of more than
% second is hardly considered realistic when
signal patterns change.

Compensation of LED brightness characteristics

Since the brightness of an LED is not the same as
its dimming, it may happen that when switching
between two LEDs, both LEDs are undesirably lit
at the same time for a short time. This is
particularly noticeable with long fade-in and
fade-out times. In these cases, it helps to define
a dark phase (delay the switch-on).
No delay

LED1

LED2

Switch on % s delayed
LED 1

LED2

+s +1ls

In the example above, a fade-in and fade-out
time of 1 second has been selected. Due to the
characteristics of the LEDs, there is an overlap
time during which both LEDs appear to be
switched on. By delaying the switch-on by %
second, the signal fades smoothly from one LED
to the other.

Configuration of the pauses

For each function output, a configuration
variable is used to determine
whether switching on or off is delayed or
whether both processes occur simultaneously
without delay.

The highest bit of the CV determines whether the

@



switch-off (bit is set) or switch-on (bit is not the brightness of the dark phase of the flashing
set) is delayed. For the switch-off delay, 128 is also used when the lamp is switched off.

must be added to the time specification The highest bit of the CV determines whether
accordingly. the set value for dimmings also applied to the
The delay time is entered in 1/100 seconds in switched-off function output (the bit is set) or
the remaining 7 bits. The maximum possible Whether the function output is then

delay is 1.27 seconds. completely switched off during flashing,
o~ = regardless of the value (the bit is not set).
1
Time Value In each case , the set
716...0 . . .
"dark" dimming value set in the xml-ph-
0s 0 |0] © 0000@deepl.internal each xml-ph-
¥ s Dark keys 50 |O0| 50 0001@deepl.internal case xml-ph-
1's Dark keys 100 | 0| 100 0002@deepl.internal is applied during the
1 s switch-off delay 178 | 1| 50 pauses of a flnashl.ng sequence. .
1 s switch-off delay 22 1] 1 DI gy |LEE
when .
Val
34 Dimming at" " "Off" switched off When flashing |Valuel 716 ... 0
Dimming during the dark phase Qdecoders 0 0 0 0] ©
allow flashing function outputs to be switched 0 25 25 |0] 25
between two different brightness levels instead 25 25 153 | 1| 25

of between "on" and "off". The image shows the brightness of lamps

depending on the CV value set.

CV value
The lamps shown in the image switch off and on Lampl 0
again simultaneously during a flash. The first —————— e
behaves as usual and slowly fades out until it is Lamp2 5
completely extinguished. The second fades (for Lamp3 153

exactly the same amount of time) to a lower
brightness. During the "dark phase", the first flashing on flashing off
lamp is switched off, while the second remains
switched on with reduced constant brightness.

The "off" dimming is set with a configuration 9
variable . Valid values are

If the dimming is set to a value greater than 0
when the output is switched off and the
output is operated in continuous mode

between 0 (corresponding to 0% duty cycle — the (without flashing), it is possible to switch
lamp remains dark) and 100 (corresponding to between two brightness levels using a
100% duty cycle command.

- the lamp remains bright).

Dimming with output switched off

In some cases, it is desirable that an inactive
function output is notg)mpletely switched off.
Instead
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gi5t Settings for the entire decoder

Some settings can be made in Qrail under
"Main settings" for the entire decoder or for
groups of outputs.

|
i
V6162 Zubehsradresse fiir Nachtbetrieh
CV 63 ; Zuséatzliche Dimmung im Nachtbetrieb %
001100

Dimmfrequenz

requenz fir die Ausgange Sbis8inHertz 0

een day and night mode

0101 0@
B)
g

Switching

S|gna an

brlghtness) ThIS process is partlcularl
meessue_mJaLgesysLemSMu.th_maLélignals.

If day mode is activated, the function outputs
are operated at the brightness set for each
signal. In night mode (command A(night) xml-
ph-0000@deepl.internal), the dimming is
activated.

set brightness. In night mode (command A
M), the dimming of all function
outputs

is reduced. With LEDs, depending on the series
resistor, the brightness is reduced, but not
halved. If the series resistor is small, it may be
that no reduction in brightness is noticeable.

By default, dimming is reduced by 50%. The
reduction factor applies to the entire decoder and
can be changed in CV63.

Please note: all outputs of a decoder are always switched to
night mode together. Decoders to which turnouts are

connected should not be switched to night mode. Set CV63
to the value 100.

night

Dimming frequency for all outputs
The dimming frequency can be set uniformly for
the entire decoder in CV52.

The adjustable values range from 1 to
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255, with very low values being perceived as
flashing. The standard frequency is 73 Hz, at
which no flickering is visible at either 50 Hz or 60
Hz mains frequency.
For model railways, CV52=17 is particularly
interesting, as it allows dimming to be
implemented as in the railway power system,
which operates at 167/, Hz in Central Europe.
If you write the value "17" in CV8, all decoder
settings are modified so that the light sources
connected to the function outputs connected
pto the function outputs will flicker as in the
railway power system.

Dimming frequency for output groups

In addition to the setting options in CV52, the
"modern" Z1-16 models of the 2021 series, ZA1
and ZA2, allow a different frequency to be set for

the connections marked with a "P= (for
“precision connection”) for each of the 4
function outputs.

The following can be set ( ) Frequencies
between

1 Hz and 65 kHz. Frequently used frequencies

are

e 17 Hz for replicating the traction current
system

= 50 Hz for servo motors

= 300 Hz for old traction motors

* between 20 kHz and 30 kHz for modern
motors

Configuration of connection modes

If you write a configuration variable for the
connection mode (CV550, 553, ...), the decoder
automatically changes all properties of the
function outputs to meaningful values. If you
have made changes to the CVs, these will be lost
and must be made again after writing the mode
CV.

3.6. Background and special features of "
The dimming of the function outputs is

decoder



by the software. Newer decoders also have
precision channels available, which offer
significantly  higher resolution. You can
recognise the

"precision" dimmable outputs by a subscript "P"
in the label on the decoder.

LEDs flicker at low duty cycles The decoder
software operates at standard dimming with a
resolution that depends on the hardware base.
Older decoder types ( Z1-16, Z2-8, FO-x) use a
relatively coarse resolution (350 ps), while ZA
types use a resolution of approx. 140 ps. All
PWM pulse times at the outputs are multiples of
the PLL resolution.

With older decoder types in particular, very
small duty cycles (on times < 1 ms) can cause a
connected LED to flicker, as the pulses at the
output are constantly switching between 350 ps
and 700 ps. If this occurs, a larger series resistor
should be used for the LED in conjunction with
larger duty cycles.

To prevent flickering, the decoder can be
switched between exact frequency compliance
and exact duty cycle compliance in CV58 with
bit 0. By default, the bit is cleared.

CV value Function

The duty cycle is maintained exactly,
0 the frequency may vary slightly.

The frequency is maintained
1 exactly, the duty cycle may vary
minimally.
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4. ly flashing and pulsing

Function outputs do not always need to be

switched on continuously. Even in their

standard versions, Qdecoders offer a wide

range of settings in addition to continuous
operation:

e Function outputs can flash at adjustable
intervals — even alternately.

e The flashing can be time-limited. In this case,
it is referred to as pulsing for better
differentiation.

* We call a single pulse an impulse
(e.g. for switching points)

All parameters can be set individually and

independently of all other outputs for each

function output, offering users maximum
freedom.

4.1. Configuration

In Qrail, all configuration variables of a

Qdecoder related to the operating modes of the
function connections are summarised on the
"Operating mode of the function outputs"
screen shown below:

set: the time that a function input

for flashing or pulsing

t , : the time that a function input is

switched off during flashing

N, - the number of flashing pulses

the operating mode resulting from the settings
@ Whether the output is a flashing indicator

Whether the output is switched on or off

after the flashing has ended

whether a pattern flashing is configured for
the output

®
©

@ 1

O WG @
C ) 'a

The following table provides an overview of the
possible operating modes (excluding special
cases such as pattern flashing):

On time | Off time | Pulse Function type
count
0 Noinfluence | Noinfluence | Continuous
operation
o 0 Noinfluence | Pulse operation
on thousand 0 Flashing mode
on taus nPulse Pulse mode

If the value "0" is entered as the switch-on time,
the function output is activated in continuous
operation. Any switch-off time or pulse count
entered is ignored and has no effect.

If a switch-on time is entered but the switch-off
time is set to "0", the function output switches
to pulse mode, whereby a pulse count is again
ignored.

If the switch-on and switch-off times are entered
and the pulse count is "0", the function output
flashes until it is switched off again. The settings
for dimming, fade-in, fade-out and cross-fade
are described in the chapter "Dimming,

"Auf-, Ab-, Uberblenden" (Up, Down, Cross-fade)
at Page 17

If Qrail or a Qdecoder programmer is not available,
the configuration can also be carried out using any
control centre. The variables for dimming, fade-in,
fade-out and cross-fade are stored in all Qdecoders
under identical CV addresses. An overview of the
CV addresses can be found on the inside back
cover.

4.2. Flashing mode

A flashing function output is switched on
alternately for the time t , and switched off for

the time t ..

5 6 7

decoder




Blinking Switch off

tein taus

The figure shows the times t .4 andt .
together with the times for fading in and out (t_,
and t, ). The fade-in time begins when the
output is switched on

of the output and the fade-out time with the
switch-off.

taus

1s| 1s

2s | 1

1] 2s

oss| |

| 1

0 1s

Time specifications

The switch-on and switch-off times are
specified in 1/100 seconds. The maximum time
that can be set is 65,535, which is just under

11 minutes. The slowest flasher that can be
controlled by a Qdecoder therefore has a period
of over 20 minutes!

Conversions

Alternatively, flashing can also be described by
specifying the period duration or the frequency
and the duty cycle (ratio of switch-on time to
period duration).

e The period duration is

=+
tper tein  taus
e The frequency f is calculated as
=1/t
per
 The duty cycleis T = wen’
tper
To avoid confusion with the
To maintain the duty cycle used for dimming,
the switch-on and switch-off times are always
used in the following.

If the decoder receives a switch-off command in

flashing mode, the function
immediately deactivated, regardless of

which flashing phase is currently active.

output s

_ | [ ]

I

1 | |
I
I

Switching off
In the image, four differently configured
function outputs are switched off

simultaneously.

Brightness "flashing"

The flashing function output can exhibit a
“residual™ dimming during the dark phase, so
that the light switches back and forth between
two brightness levels. In the following example,
the first and third lamps flash between two
brightness levels, while the second and fourth
lamps remain "normal®.

1s| 1s

2 1s

1| 2s

wefos] T T 1]
0 1 |

Alternating flashing

Until now, we have tacitly assumed that flashing
begins with an on phase followed by a dark
phase. Of course, it could just as easily be the
other way around, with the dark phase occurring
first and the on phase following. We call the
latter case alternating flashing. Why? Because
we needed a term for it and because two
identically configured function outputs
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with different phase sequences, alternating
flashing occurs: when one function output is
switched on, the other is switched off and vice

versa.

"Normal" indicator

tab tauf

alternating indicator
Even if the on and off phases are reversed in the
alternating indicator, the flash duration
determines the transition from off to on and the
fade duration determines the transition from on
to off.

"Normal" indicator

tab tauf

Alternating indicator

Since the times for the on and off phases can be
set arbitrarily, two outputs do not have to flash
alternately at the same rate. For example, the
first lamp can be switched on twice as long as
the second.

To operate an output as alternating flashing,
select the box next to "Alternating flashing"

For non-Qrail users:

The function output is operated as an alternating
flasher when the value 128 is added to the pulse
count.

Synchronous flashing

The indicators operated with a Qdecoder are
completely independent of each other. In most
cases, it is also true to life that flashing lights
(for example, on the beacons of a road
construction site) have nothing to do with each
other:
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Switching

Switch on

However, sometimes the flashing lights are
actually supposed to flash simultaneously,
because, for example, Danish railway signal
boxes have a central flasher and all flashing
lights at a station are switched on and off at the
same time.

T T T 11

—

——Switek
Forthese-cases;
entire decoder so that all connected flashers
work synchronously. You will find the switch in
Qrail under "Main settings"

(see image on the right).

4.3. Pulse and Pulse mode

A flashing function output starts flashing when it
is switched on and stops flashing when it is
switched off. Sometimes it is desirable for the
flashing to stop automatically after a certain
number of pulses, even if no switch-off
command has been received (yet). In this case,
the number of pulses n(,,can be set for the
function output. The maximum number of
pulses that can be set is 63.

If the decoder receives a switch-off command
before the set number of pulses has been
reached, the function output is switched off
immediately. When the output is switched on
again, the count always starts from the
beginning.

If the pulse count is "0", the function output is
operated in flashing mode.

decoder



Pulse operation with only one (im)pulse is also
referred to as impulse operation.

nPulse

° | LI LT
i | [

1

ey
Alternatively, pulse mode can also be activated with
Finally, switch on the and the function.
output can be used. The function

The output is continuously switched on after
the last flashing pulse until the switch-off

command is given. To do this, tick the box next
to "End position on/off"

nPulse

5

2

1
0

Switch

44, Pattern flashing

?Pattern flashing is supported by Qdecoder
version 10 and higher.

Sometimes you need a "flashing” that is not

uniform, but has a longer pause after every two

pulses, for example.

N,y = Pattern length=6

‘on
1i0i1:i0i{0i0
Bit 0 1 2 3 4 5
bit value 1 2 4 8 16 32

For such simple cases,

Qdecoders:

e Activate Pattern flashing
the connection by checking the box.

e Set the duration of a single flashing section
andenteritast at .

= Set the number of flashing sections

at

and enteritasn

Puls *
e

= For each flashing section, specify whether the
output should be switched on or off,
determine the "value" of the pattern and
enter thisast , at




e
Pattern flashing can be switched off centrally in bit 45, Blinking and dimming - overview
7 of Cv58 for the entire decoder. If it is switched  1pq offect of an "Off" dimming, from "even if
off, up to 127 pulses can be used as in earlier OFF", "alternating flashing"
Qdecoder software versions. ’
can be set. You will find the switch
in Qrail under "Main settings".
The image on the right shows a 16-pattern (on-
off-on-off-on-off-off-off-off-off-on-on-off-on-off-
on) with lengths of 4, 8, 12 and 16 configured on
four outputs. The "light strips" show what can be
seen at each output.
If more complicated sequences need to be
programmed, the state machine of the Qdecoder
can (and must) be programmed. However, all
desired sequences can be achieved with a
Qdecoder...

Pattern flashing
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and "end position on/off" switches have been image. The "light strips" on the right illustrate
compiled in the configuration with 1 second on the effect better than any text description.
and off time and 3 pulses in the

Switch on Switch off




5. Switching with accessory commands

An important application of Qdecoders is
switching with commands from a digital system.
This is supported by all Qdecoders.
Each Qdecoder can be used as an accessory
decoder or function decoder.

Most Qdecoders work in the configuration in
which they are delivered as accessory decoders,
the F-0-8+ as a function decoder. The value in
CV60 is used to switch between the basic control
variants.

Direct switching of signals and turnouts with

accessory commands can be switched on and
off in CV60. To switch on, set bit 2 in CV60.

5.1. Basics

The switching principle

Accessory commands in a digital system work
according to the event principle.

The digital system's control centre sends one or

more identical switching commands to the
decoder every time the switching status
changes.

If no change is to be made, no switching
commands are sent. This is the main difference
between these commands and locomotive
driving and locomotive function commands,
which are repeated periodically on the digital
system.

Each component connected to the decoder is
assigned an address, known as the accessory
address — sometimes also referred to as the
turnout address. The digital control centre can
send exactly two commands to this address,
which are interpreted as

* "On" and "Off" for lamps or similar
= "Red" and "green" for simple signals

e “straight" and "branching" for turnouts For
components with two states, the accessory
address system is sufficient.
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Some control panels are also capable of sending a
switch-off command for each command. This is
used, for example, if a solenoid drive is to be
switched off again after a time specified by the
control panel. However, the use of switch-off
commands has not become widespread in other
areas. Qdecoders only support switch-off
commands in special operating modes.

Display of switching commands

Switching commands of the digital system are
represented by "1 " or "1 ". The number
indicates the accessory or switch address to
be set on the control centre. " " stands for
the switching command for the signal showing
stop. Depending on the control centre or
handheld device, the corresponding button is
red and/or marked with one of the symbols "-

oo
" " is marked. " " denotes the switch
command " "for" "the" ""Fahrt "
indicating

The corresponding button is either green
and/or marked with one of the symbols "+", "
"or "&lt;-".

Multiple accessory addresses

For components that require more than two
states to be distinguished, for example signals
with multiple driving terms, the two possible
switching commands of an accessory address are
not sufficient. In these cases, it has become
standard practice to use the switching
commands of the address(es) directly following
the accessory address entered in the decoder in
addition to the switching commands of the
accessory address.

Example

We want to switch between two lamps. One
accessory address is sufficient — we use address
1. We enter this next to the switching mode "2"

(to be introduced later) in the decoder
configuration. We now switch:
Command Lamp1 Lamp 2
1 on off
1. off one




Next, we add a third lamp and change the
switching mode to "3". The third lamp is
switched on with the switching command "2 ™:

Comman Lamp1 Lamp 2 Lamp 3
d
1l on off off
10 from in from
2l from out on

All function outputs can always be used. Each
connected component only uses the function
outputs it requires. If, for example, individual
outputs remain "unused" after signals have
been connected, these can be used for turnouts
or lighting. When planning your circuit, you are
only limited by the total number of function
outputs.

The switching modes

The switch command "2l " has no effect.
Address 2 is therefore blocked by our lamp
control and should not be used for anything
else.
The number of accessory addresses required
for a component is equal to half the number
of switching states that can be set on the
component.

Supported accessory addresses

In principle, addresses between 1 and 65535
can be set in a Qdecoder. Digital control
centres usually only support a limited
address range, often up to address 1023. In
the Marklin/Motorola system, it is even
considerably less. Please refer to the
documentation for your digital system to find
out which addresses are supported.

Qdecoder as an accessory decoder

Basic rule 1:

For each signal, each turnout, each
individual lamp, each running light, etc.,
you must make exactly two settings:

e the required switching mode

e the address at which switching is to take

1
prace

Any additional settings are used for fine tuning or
to fulfil additional requirements and are not
necessary in most cases.

Basic rule 2:

You can mix all modes supported by the
decoder on each decoder.

"Accessories addresses and fashion"

A switching mode determines how the
components connected to the function outputs
of the Qdecoder are controlled — in the simplest
case, how they are switched on and off.

The switching modes of the Qdecoders form
three groups:

e The most frequently required modes and
many lighting effects are already supported
by the standard class decoders.  You  will
find inthe chapter.

"Switching modes" are presented on page 37.

e All-rounder decoders offer a wide range of
additional modes that are required to control
the sometimes very complex signals on model
railways.

Details from Signal modes are presented in
the
Qdecoder signal book at xml-ph-
0003@deepl.internal.

5.2. Configuration with Q rail

5.2.1. With the Decoder Configurator

The Decoder Configurator presented on page 10
offers the most comprehensive support for
configuring a Qdecoder for operation as an
accessory decoder.

5.2.2. With the CV Set Editor

Each function output of a Qdecoder is assigned
an accessory address and a configuration
variable for the switching mode.

In the overview of the configuration variables of a
Qdecoder, you will find

all for
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CVs required for configuring an accessory
decoder. It is important to ensure that switching
with accessory commands in CV60 is enabled (
).

The so-called country code is particularly
important for controlling light signals. Since a
single code (used for the switching mode) is not
sufficient to distinguish between the hundreds
of different signal screens supported by
Qdecoders, the signal modes are divided by
country and it is necessary (only during
configuration) to use the correct country code.
You can operate signals with different country
codes on one decoder, but you must change the
country code to the required value before
writing the mode CV of the signal.

Most modes for lights, turnouts, relays and
motors of all kinds can be accessed under
country code "0".

All simple modes (modes 1 to 60) and most
additional signals (modes 181 to 255) are
independent of the country code. If the country
code is set correctly,

the address and switching mode of the accessory
can be be written.

An overview of the decoder modes at
you find the most suitable mode.

5.3. Configuration without Q rail

A Qdecoder can of course also be configured
without the help of Qrail. The addresses of the
configuration variables can be found

helps
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the instructions for your Qdecoder, which also
contain an overview of the modes.

Description of the switching modes

For each switching mode of a Qdecoder, there
is an overview table in the following chapters or
in the signal book, from which all important
information can be obtained.

Let's use the example of the three-part signal
from the section "Simple light signals” on page

44 to explain the individual pieces of
information.
Fashion 2 19 3
Addresses A anm 3
1
Function [ _ |
outputs |2 ]
32
| Switching com s (@)
sigrel Stop 5 Red
rsgral Drive @ Groer!
Asignal 6 [ Stow speed Yellow
+1 | | @
] &/
i istributed across three
consecutiVe gonnectlons-on-the-decaoder _The

red lamp is connected to the first function
output, the green lamp to the second and the
yellow lamp to the third.

The function outputs are numbered in ascending
order in the left-hand column, starting with 1.
This does not mean that function output 1 and
the following outputs must be used. The
numbering is consecutive and any output can be
used as output "1".




can be used. Of course, this is only possible if
the decoder still has sufficient free function
outputs. From output

15, you can no longer connect a component
with three connections.

An accessory address is used.

is defined

here as A

Most modes use (only) one accessory address
or, if there are more than two switching
states, an address range

which starts at Ay . This address is entered
in the configuration variables of the first
output used for the signal

and designated as A;. (The output of the red
lamp.)

In some cases, a second address or address
range is used, for example to additionally
evaluate the switching commands of another
signal. This second address is then designated
as A,and entered in the configuration
variables of the second function input.

The value "19" must be used as the mode. Like
the address A , itis entered insthle
ignal

configuration variables ofthe first
Function output entered. Qdecoders support a
wide range of modes, some of which require
the necessary country code to be entered
before the mode can be configured.

Three signal terms can be displayed. The table
uses common designations for the individual
signal terms or switching states.

signal

They are switched as described on page 30
using the switching commands of two
consecutive addresses: the address A;entered
in the configuration variables and the directly
following address A;+1.

5.4. configuration of an accessory item
If an accessory is a
Qdecoder,

- with or without the support of Qrail

1. Determine the mode in which switching is to
take place.

2.Determine which outputs of the Qdecoder
are to be used. You need consecutive
outputs, with the first output

can be selected arbitrarily.
3. Define the accessory address under

the article you want to place. Please note that
complex signals use several
¢ 0 n secutive addresses that must

not be used by any other signal.

4. Find the configuration variables for mode
and accessory address.

5.Write the CVs wusing a Qdecoder
programmer or any digital control centre.

6. Connect the component.

. Check the switching.

8. Finally, you can perform fine tuning if you
are not completely satisfied with the result.

~

An example
Let's look at the procedure using

Two signals S1 and S2, each with

three lamps (red/green/yellow) are switched.

Step 1: Select the switching mode

We already learned about the three-term signal
in the previous section. It is switched with mode
19.

Step 2: Determine the connections

The signal lamps are connected to three
consecutive connections on the decoder.
Selecting the connections is easy:

e The first signal starts at 1

e The second signal starts at 4

With a Q decoder with 16 function outputs, 10

outputs are now free, which we can use for
turnouts, other signals or lighting, for example.
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Step 3: Assign addresses

Addresses can be assigned within the address
range of the digital control centre used.
- can be freely defined. It makes sense to assign
addresses in groups so that, for example, all
points and signals in a station are switched with
addresses between 100 and 200.

If 100" is selected as the address of the first
signal, the signal images are switched with the

switching commands of addresses "

"100" is selected as the address of the first
signal, the signal images are switched with the
switching commands of addresses 100" and

"101", so that the second signal can (only)
receive address "102".

Step 4: Select CVs

The address of the signals must be entered at
the first function output of the signal (A;). For
S1, this is connection 1, for S2 connection 4.
From the table of configuration variables, we
take:

= The mode of signal S1 is entered in CV550,

e and its address in CV1 (and CV9).

* For S2, the mode comes in CV559 and

e the address in CV558 (and CV557).

Step 5: Write the configuration

Write the configuration:

e Forthesignalonport1 (to 3):CV1 =1,

Cv550 =19
= for the signal at connection 4 (to 6):
CV558 = 3, Cv559 =19

When you write CV559, the address in
CV557/CVv558 is not changed, but the
configurations in CV560 to CV565 are set to the
value

"0". This prevents addresses and modes that may have
been entered for complex signals from previous
configurations from interfering with the signal
pattern.

Step 6: Connect signals

We recommend connecting these only after
writing the configuration, especially in the case
of switches and relays. This will reliably prevent
overloads due to previously set operating
modes.
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Signal S1 Signal S2

Step 7: Check the configuration
Now we can test the configuration.

The signals can display the three terms "Stop",
"Go" and "Slow". In the following image, we
have compiled some switching commands that
we send from our control centre and shown
the resulting signal images below.
Switching command sequence (commands from the

control centre)
10 10 100 102 101 100 103 1100

g 2L P> D) D) B D) D) B B

Step 9: Fine tuning

There are . .v@ @O@m of the

configuration_sp ut not yet

perfect. You can now adjust all parameters of the
function outputs to achieve perfection. For light
signals, this mainly concerns

e dimming.

If lamps are too bright, the brightness can be
reduced individually for each output. This is
more useful for white LEDs than for other
colours. (For details, see

“"Dimming" on page 17)

e the fade-in and fade-out time. By default, all
lamps in light signals fade in and out in %
second.

If this is too fast or too slow, the times can be
changed individually for each lamp (see
"Fading in and out" on page 18).



e The fade characteristics.
Particularly with long fade-in and fade-out
times, it can happen with LED signals that the
signal-typical cross-fading between the signal
images (depending on the signal type with
dark phase, uniform cross-fading or a phase of
simultaneous lighting) is no longer correct.
Again, an individual cross-fading behaviour
can be set for each lamp ("Cross-fading” on
page 19).

e The flashing frequency.
The frequency of flashing lamps can be
changed by adjusting the "On" and "Off"
times of the function output (see page 24).

The changes you make now will remain valid until

you write the mode variable again and thus

redefine the signal type.

5.5. Decoder Quick configuration

If the same items are connected to all function

connections of a Qdecoder, it is not necessary

to configure each item individually. Instead,

proceed as follows during configuration:

= Define the accessory address of the first
article and write this address to CV1 and, if
necessary, to CV9.

= Then write the value for the mode to CV7.

The configuration is now complete.

Please note: You can read the version of
the software of the processor controlling
the Qdecoder under CV7. CV7 itself is not
writable; you will always read the same
value. Writing to CV7 will result in the
(re)configuration of the entire decoder.

The outputs of the decoder are set to identical
configurations. The address of the first item is
stored in CV1 and

CV9. Depending on the mode, a certain number
of accessory addresses (specified for each
mode) are “assigned"”. The second item then
automatically receives the next

free™ accessory address.

It may happen that outputs remain “leftover"
because their number is not sufficient for
another signal. For example, if signals with
three lamps are connected to a decoder with
16 outputs, one output remains unused after
5 signals. These surplus outputs are
configured as simple light outputs, but this can
of course be changed, as can the addresses.

An example

We want to operate some of the three-term
signals we already know with a Q decoder. A
ZA1-16 can control 5 signals.

Step 1: Select the switching mode

We already know that the switching mode for
the signals is "19".

Step 2: Define connections

Three function outputs are required for each
signal. When programming the entire decoder,
the signals follow seamlessly. We use the
"surplus" output 16 for a single light circuit, for
example, the platform lighting.

Step 3: Set addresses

We can assign any accessory address to the first
signal. The addresses of the other signals are
then automatically entered by the decoder in
sequential order.

If we select 1 as the first address, for example,
the second signal will receive address 3.
(Address 2 is required for the "slow speed”
signal pattern of the first signal and is therefore
occupied.) The third signal receives 5 and so on
up to 9 for the fifth signal. The single lamp at
connection 16 is finally switched with address
11.
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Step 4: Select CVs

Since we want to configure the entire decoder
uniformly, we only need CV1 and CV9 for the
accessory address of the first signal and CV7 for
the mode to be set at the function outputs.

Step 5: Write configuration
Write the configuration:

e CVl =1 Ccv7 =1
It couldn't be any quicker.

Step 6: Connect the signal lamps
Signal S1 Signal S2 Signal S3 Signal 84 Signal S

g £ ' to the dﬁieﬁ]_l
7:Check th nfiguratio
Chegistiigseaifigiiiation by switching.thesignals
and the lamp. The first two signals can be
switched exactly as described in the previous

example, as they have been assigned the same
mode and address.

Step 8: Fine tuning
Of course, fine adjustments can still be made
after the (quick) programming of the decoder.

36




6. Switching modes

The most important switching modes described
in this chapter are supported by all Qdecoders.
The Qdecoder signal book is available for the
various light signal switching modes.

Switching modes of the standard Page

decoders
Single lamp, flashing light (1, 17, 18, 41) 37
Light switch (2 to 16) 41
Relay switching modes (42 to 50) 42
Motor modes (31, 32) 42
Points and shape signals (20 to 29) 43
Simple light signals 44
Light effects 44
Random switching 46
Setting a switching mode defines the
properties of the function outputs, which are
also effective when the outputs are not
switched with accessory switching commands
(e.g. with function keys or by autonomous
controls).

After setting the mode, the properties can be
changed individually: All configuration variables
belonging to the function outputs are
summarised in a table on the inside back cover.
The CVs for setting light effects are only
available for all-rounders.
You can set an entire decoder to the same
mode and address by entering the mode and
address in CVs 1 and 550 and then writing the
value 1 to CV8.

6.1. Setting switching modes with Qrail
In addition to the configuration support
presented on page 10, the

configuration variable overview also
contains a list of modes and addresses for each
function output of a Qdecoder. The mode can
be conveniently selected from a list of modes
available for the connected (or manually selected)
decoder type:

6.2. Single lamp, flashing light (1, 17, 18, 41)

Lamps can be switched with all Qdecoders. The
polarity must be observed for LEDs. For more
information

information, please refer to the instructions
supplied with the respective decoder. As a rule,
lamps, LEDs and relays are connected between
one of the function outputs 1 to 16 and the
blue-marked return conductor.

In each mode, the accessory address A;is entered
in the configuration variables of the function
output, under which the output is switched on and
off. For switching individual function outputs
Standard decoders offer the following modes:

Mode | 1 17 18 | 41
Switch commands

Al. off on off

Al. one from blinking| one

The following figure schematically shows the
different characteristics of the light and
switching modes for a function output.
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Mode >» Time
L |
17
18 | |
N Times | random
10 | random | timings
times random, but m ch
101 slightly random | timings r
41 |
t,=Y%s ty=%s
< <—>
& s
switching commands
ANl Al

switching commands

Time "passes" from left to right. At any given
moment, the decoder receives the switching
command A, and, after a certain amount of time,
the command A, Switched-on lamps are
displayed in yellow in the
"time bar", while switched-off lamps are shown
in white. If the lamp is dimmed up or down, the
transition is marked with a red frame.

Mode 1

The function output is switched off with the
command A, and switched on with A, ll |
thereby fading in and out smoothly in ¥ second.
The duration of the fade-in (t, ) and fade-out (t, )
can be changed in the configuration variables of
the function output, as can all other properties
of the function output control. For more details,
see the section "Fade-in and fade-out" on page
18.

Mode 17
Mode 17 switches a single function output in the
same way as mode 1,
"opposite". It is switched on in the idle state and
is switched off with the switch-on command (A;
).
Mode 18: Flashing light
In mode 18, the output flashes with an on time
of 0.6 seconds and an off time of 0.6 seconds.
The flashing frequency can be changed as
desired after writing the mode CV
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(see page 24 for details). In the image on the
left, the decoder receives the switch-off
command while the lamp is being dimmed up
again. As a result, the dimming up is interrupted
and the lamp is dimmed down again.

Mode 41

Mode 41 is used to switch a relay. It works like
mode 1, except that the function output is neither
dimmed nor faded.

Relays mustnotbe on FOdecoders not
be operated. Examples

A flashing light on connection 1

From Qrail or the table on the back cover, we
take the addresses of the configuration
variables for connection 1:

CV |Value Function

55—+—+—rHashingtightoreconrection 1

11 a Ad(_;iress at which the flashing light is
* |switched on and off

A fast flashing light at connection 2 If you want
the lamp to flash faster, change the on and off
times of the flasher.

CV |Value| Function

55 | 18 |Flashing light at connection 2

552| A, Adgress at which the flashing light is
switched on and off

197] w On time of the indicator (e.g. 25
for 2510 ms =250 ms =%s)
Off time of the indicator.
-t =t, for"even" flashing
* t &ot; t = for short flashing

129 == pulses with longer pauses
* t. &lt; t, for long flashing pulses

with short pauses

A (photo) flash on connection 3 Flashes do not
have a fade-in and fade-out function, which is why
we select mode 41, which is actually intended for
relays. For a

single pulse or flash, we now only need to set
the on time.




Important: use a bright LED, not an incandescent
lamp. Otherwise, the flash effect will not work.

A street lamp on connection 6 More modern
street lighting is often equipped with

CV |Value Function steam lamps _
5 41 |singl lamp on connection 3 everly and finlly 40 aut rlatively k. Be
555 | A, Address at which the flash is switched sure to use an incandescent bulb in the model.
An LED flashes too unevenly.
Flash on time -
n ) CV |Value Function
137 (Recommendation: very short, e.g. - -
3 for 3 - 10 ms = 30 ms) 565| 1 [Single lamp on connection 6
Address at which the lighting is
A flash with pre-flash on connection 4 To make | 564| A switched
the flash fire twice, we use the "Pulse” mode Fade-in time
("Pulse and impulse mode™ on page 26). For a long flash duration of, for
CV |Value Function example, 1 minute, we switch the
5 | 4 |Single lamp on connection 4 lea) t tinl1e specification to Zeconds (cv
Address at which the flash is triggered va u.e = time in seconds + 128):
558 | A, 1 minute= 60 CV=60+128=188
147| w_|Flash on time (e.g. 3) A staircase light on connection 7
Pause time between flashes The light in the stairwell of a multi-family house
149 | == |Try 25 for ¥ second, for example. switches on from time to time during the
evening for a set period of time.
wruise | PUlse count: Number of flashes (2 for a cV |Value Function
150 double flash
ouble flash) 56 | 1 |Single lamp on connection 7

A cyclic flash light on connection 5 If there is a
"flashing lady" or a "flashing speed camera" on
the model railway, can the request arise
to flash sporadically without sending any
switching commands. This is the only sensible
option, especially when used on an analogue
model railway.

We use the "Flashing" operating mode and do
not forget to switch on the function output
during configuration.

CV |Value Function
56 | 41 |[Single lamp on connection 5
Address at which the flash is switched
561| A on —even if this s_hould_ only happen
once during configuration.
157 | w |Flash on time (e.g. 3)
Pause time between flashes
15 | ™= |Try 200 for 20 seconds, for example.

Address at which the lighting is
567 | A, |switched on and (completely) off

Switch-on time (MSB)
If we use the so-called MSB of the
configuration to program the switch-

17 I\TSB on time, we set the time in increments
of approx. 2.5 seconds. A value of 4 in
CV176 activates the staircase lighting
for 10 seconds at a time ...
Switch-off time (MSB)

17 l\TéB .. before it remains dark at CV178=16

for 40 seconds until it is switched on
again.

In the model, we select the operating mode
"Flashing" with relatively long on and off phases.
On the analogue model railway, we switch the
function output on during configuration. On the
digital railway, we can with a switching
command
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to switch the staircase lighting on and off.

A flickering light at connection 8 Convenient
light modes  are available
for Qdecoders  of the all-
rounder class However, with a little
Configuration effort Also Solutions
that are sufficient for many cases. For example,
a flickering candle can be imitated in "flashing"
mode by setting the dimming for the off phase
of the flashing. However, unlike the ready-made
solution in the All-in-One Qdecoder, the
flickering is regular.
An incandescent lamp should be selected as the
light source instead of an LED.

CV |Value
57 1

Function

Single lamp on connection 8
Address at which the lamp is switched

570| A,

Switch-on time (MSB)
A value of 2 causes flickering every 5
seconds.

tan
186 | MSB

Switch-off time
The switch-off time must be set to a
short duration so that the lamp does
not go out, but only changes its
brightness. (e.g. 50 for % second)
Dimming during the "off" phase
Select a value that reduces the
brightness by approx. %. (75)
Fade-up time
The fade-in and fade-out times
should be adjusted to the length of
the off time.

50.
Fade-out time

181 daus

84| t

185 t,

Alternating flashing light on 9 and 10
Qdecoder has its own switching mode for
alternating flashing lights. With a little effort,
however, you can also implement alternating
flashing lights yourself.

CV |Value Function

57 | 18 |Flashing light at connection 9

573| A, Aeress a_t whl_ch the alternating
indicator is switched

The first output is programmed as a flashing
light.

The second output is configured as a flashing
light at the same address (important!) and the
"alternating flash" bit is also set in the pulse CV.
Add the value 128 to the pulse count to
alternate between the on and off phases of the
flashing. With a pulse count of "0", the function
output flashes indefinitely until it is switched off.

CV |Value Function

57 | 18 |Flashing light at connection 10
576| A, |Same address as for 9

210 | neuise | Pulse count (=128)

Construction site flashing lights at 11 to 14

The flashing lights at a road construction site
always flash in a similar pattern, but never
identically. We "detune" the flashers at the four
function outputs. For autonomous operation
without connection to a digital system, we
switch the outputs back on during configuration.

CV [Value|

Function

58 | 18 |Flashing light at 11 (untuned)

579| A0 Address at which the construction site
flashing light is switched on

583 | 18 |Flashing light on connection 12

582| a |Same address as for 11

22 | w |58 for something shorter than 11

229 | mowsand | 64 for slightly longer than 11

58 | 18 |Flashing light on connection 13

58 | ao [Same address as for 11

23 | w |62 forslightly longer than 11

239 | tousana | 59 for slightly less than 11

589 | 18 |Flashing light on connection 14
58 | ao [Same address as for 11

247| w |56 for something even shorter
249 | tasand | 58 for even shorter

Simple neon sign connected to terminal 15 Some
older neon signs in particular light up for a while
and then remain dark for a shorter period of time.
This

is another case for a modified flasher:




CV |Value Function

592| 1 |Flashing light at connection 15

91| Au Address at which the advertising is
switched on and off

o | Switch-on time (MSB)

256 | MSB | A value of 8 switches the advertisement
on for 20 seconds.

25 | = Switch-off time (MSB)

MSB | When set to "1", it remains off for 2.5

seconds.

llluminated signs on connections 1 to 3 The
state machine of the all-rounder decoders
makes it relatively easy to implement any
illuminated signs.

Simnle csealiences can alen he cantralled 118in
CV |Value Function
IrPorie & rsibasiing lightipateenaesiéeniding, severd|
light [sourcesdaiesyvitehect ion e afiemntn sther
and thén s\atievaedtitogether.
117| w |Ontime, e.g. 250 for 2.5 seconds
11 | ws |Off time, e.g. 100 for 1 second
55 | 18 |Flashing light on connection 2
552| A, |Same address as for 1
127 | wn |the same time as for 1
129 | ws [the same time as for 1
Switch-on delay for the second light
123 | At |source
e.g. 50 for % second
556 | 18 |Flashing light on connection 3
55 | A, |Same address as for 1
13 | w |[the same time as for 1
139 | thowsand | the same time as for 1
Switch-on delay for the third light
133 | At |source
e.g. 100 for 1 second

How do we select the "Flashing™ operating
mode, assign the same on and off times to all
outputs, and use the switch-on delay for the
switching offset? Three lamps switch on at
intervals of % second, light up together for 1.5
seconds

and switch off simultaneously.

6.3. Light switches (2 to 16)

In the light switch modes, one function output is
switched from a group of

2 to 16 function outputs is switched on, while all
others remain switched off. The active function
output is switched off again when another function
output is switched on.

The outputs are gently faded in and out in %
seconds. The duration of the fade-in (t, ) and
fade-out (t. ) can

- like all other properties

of the function output control, be changed
individually for each function output in the
configuration variables of the function outputs.
For more details, see the section "Dimming,
fading in, fading out, crossfading” on page 17.
The accessory address Ajis entered in the
address configuration variables of the first
function output. The commands of this and the
directly following addresses are used to switch
between the outputs. The operating mode table
(on the right-hand side) lists all switching
commands that cause the decoder outputs to
switch.

Comm Comm Comm Comm
Mode and and and A, and A,
2 A +1 +1
3
4

For better understanding, these are shown
again in @ihe imagegpn the lefigfor modes 2, 3

and
In nm the mands of the entered address

two function

are |used tq switch between th
out|

are jgnored.
In mode 3, the "red" switch command of the
subsequent address switches on the third lamp (
). The "green" switch command of the
address switches on the first lamp ().
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command is ignored.

In mode 4, all four possible commands of the two
addresses are used to switch the function
outputs.

6.4. Relay switching modes (42 to 50)
In addition to the light switching modes
presented in section 6.3, Qdecoder offers modes
for switching relays in which the outputs are
switched on and off seamlessly.
Modes 42 to 50 are switched in the same way as
modes 2 to 10. In the address configuration
variables of the first function output
The accessory address A;is entered.
The commands at this address and the
addresses immediately following it are used to
switch between the outputs.
A single relay is switched with mode 41 (see
page 37).
Relays must not be operated at the function
outputs of the FO decoders.

Switching relays at terminals 1 to 4 Relay
modes are relatively rarely required. One
application is the switching of (for example,

four) different

cameras to one screen. Each camera signal is
switched on with a relay. One camera is
switched on at a time via the decoder with
mode 44.

CV |Value

Function

55 | 44 |Relay mode 1 out of 4
1| A Address at which switching between
cameras takes place
The screen switches to camera 1 with 1
cameralwith1l ,tocamera 2 with2
camera 3 and with 2  to camera 4.

6.5. Light off and switch (52 to 60)

Modes 52 to 60 work similarly to modes 2 to 10. In
addition, they offer a standby mode in which all
outputs are switched off. Each switching command
switches exactly one function output on or returns
it to standby mode.

The function outputs are assigned as in the

, to
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Mode | 52| 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60
Switching commands
(all off)
LLon, all others off
L2 on, all others off

S

ﬂ. - L3 on, all others off

A +2 = | = L4 on, all others off

EI - - L5 on, all others off

A +3 - | - | - | - | L6onallothersoff

ARl - | -] -] -] - L7 one

AvEl - -] -] -] -] - L8 one

A+l - - | - | -] -] -|-| 9one

Al - | - | - | - -] -|-|-|uo

6.6. motor modes (31, 32)

Qdecoder ZA2 can control model motors.

Mode 31 32

< 1 | one motor contact both motor

Y1 B contacts
Switching commands

Al Standstill

A M Right rotation

A,+1H Left rotation

Mode 32

In mode 32, the motor switches between
standstill, left-hand and right-hand rotation with
a soft start. During the soft start, the motor
speed is increased very quickly from O to the
maximum value and slowed down when
switched off (% s start-up and braking time). To
extend the times, change the configuration
variables for the rise and fall times ( see "Fade in
and out"” on page 18).

Mode 31

With the ZA2, a motor can also be connected
between a transformer terminal and a function
output. Due to the system design, it only develops
half the power compared to the two-output mode
32.



power.
In mode 31, the motor also switches between
standstill, left and right rotation with a soft start.

6.7. Points and semaphore signals (20 to 29)

6.7.1. Switches with magnetic drives Switches
are often set by double-coil drives that have
three connections. The two coils of the switch or
signal drive are connected to two consecutive
connections of the decoder. The return
conductor of the two coils is connected to one
of the blue terminals

Only connect the points after configuring the

decoder to avoid overloads.

Turnouts and semaphore signals must not be

operated directly at the function outputs of

the FO decoders.

Enter the accessory address at which the turnout
is to be switched in the address CVs of the first
function output of a turnout and one of the
turnout modes between 20 and 24 or 42 in the
mode CV.

Mode | 20 [ 21 [ 2 | 23 [(on | 42
Switching commands

A Straight ahead / Stop

AN. branching / travel

Y The digital control centre can switch off.

Motor turnouts can be operated with the same
modes on a ZA2.
The modes differ in the preset duration of the
switching pulses. This can be changed
independently for each output as described on
page 24.
Mode 24 controls a switch similar to Mode 42. The
drive coils are switched on when the switching
command A, or A, is received and switched
off again at the latest with the opposite switching
command. In addition, of the decoder
respondsto  special

switch-off commands sent by some control
panels, where a switch-on time t_ ..., can be
set on the control panel. The special switch-off
command switches off the currently activated

output without switching on another output.
Mode

Operating mode

Y s pulse duration

% s pulse duration

1 s pulse duration

2 s pulse duration

Continuous operation

Off mode
(The control unit sends the switch-off
command.)

Quick programming

If turnouts are operated "single type" on
decoders, the decoder can be easily configured
using quick configuration.

= \Write the address of the first turnout to CV1
(and CV9).

= \Write the desired switching mode to CV7.

The switches are then configured with

consecutive addresses.

6.7.2. Motor switches
Mode | 25 | 26 | 27 | 28 [ 294 | 41
Switching commands
Straight / Stop
branching / travel

AH
A,H

Y The digital control centre can switch off.

Qdecoders of the ZA2 series can control motorised
turnout drives. In principle, the same modes are
used for this as for magnetically driven turnouts. In
addition, further modes are available with which a
motor can be operated on a single function output:
25t0 29 and 41.
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The modes differ in the preset duration of the
switching pulses (see table on the left). For
detailed information, please consult the
instructions supplied with the decoder.

6.8. Simple light signals

Simple light signals with two or three signal lamps
are often used on model railway layouts. They can
be used as main signals to indicate stop and up to
two movement signals. All Qdecoders offer three
switching modes for these cases.

Mode

Application examples

Main signal red-green

Db signal of the DB

DR/DB Hp signal
Signal type L of Swiss railways Main signal
of the OBB
The accessory address of the signal is entered in

the address CVs of the first function output used
for the signal.

Signal picture
Signal term
TN
Journey
TN
Slow speed -
6.9. Light effects

For controlling light sources, Qdecoders already
offer light effects in their standard version that
make a light source such as a candle or
fluorescent tube work in a more varied way,
bringing more life to a model world. For details
on configuration, please refer to the "Light
effects"” chapter on page 51.

Light mode
[l 61 81 |Light bulb 1
62 82 |Defective light switch
63 83 |Candle (for LEDs)
64 84 |Candle (for incandescent bulbs)

65 85
66 86
67 87

Gas lantern (LED)
Gas lantern (incandescent lamp)
Television

68 88 |Colour television (RGB LED)

Mode 2 19 3
Addresses | A Asigal
1
Function [
outputs | 2
3 =
Switching commands
ey | Stop Red
rsira [ Drive Green
AsignalHill - Slow travel Yellow

The two to three signal patterns can be set using
the switching commands of this accessory
address and the following addresses:

Signal pattern

69 89 |Campfire (LED)

70 90 |Campfire (incandescent lamp)
71 91 |Photo flash with pre-flash

73 93 |Welding device (LED)

75 95 |Steam lamp (incandescent lamp)

76 96
77 97
120 | 115
121 | 116

Rotating light
Alternating rotating light
Lighthouse

Slow rotating light

Signal term

Stop

122 | 117 |Pair of rotating lights

You can also use the effect modes if you dp
not want to operate the decoder with
accessory switching commands by changing
CV60. Once the settings have been made, they
will also be used in all other control variants.




When a light effect is entered in the mode CV of
a function connection, the effect CV and all
other CVs related to the effect are set to the
default values for the light effect.

Mode 120/115: Lighthouse (incandescent
lamp) Mode 121/116: Slow rotating light The
"normal” rotating light forms the rotating light
of an emergency vehicle.
For some other applications
, additional modes have been defined based on
the rotating light effect, which differ only in
their parameter values and can be used directly.

Ccv Use Preset
120 10
dus | Minimum brightness
121 2
your Brightness (flash) 100
« |Brightness at the end of the 1 40
flash phase 121 30
wien| Fade-in time 120 [ 1.27s
Fade time 121| 15
120 | 0.8
"Puke | puration of light flash
121 | 04

Mode 122/117: Pair of rotating lights

Mode 122 was developed for the relatively
common case of two alternating flashing rotating
lights on emergency vehicles. It implements a fast
rotating light (effect 76) and an alternating
rotating light (effect 77) on two consecutive
function connections.

6.10.  Servomotors

Qdecoders can generate control signals for servo
motors. Please refer to the documentation to find
out whether the servo modes are included in the
range of functions of your decoder.

Most Qdecoders (all except the ZA3) only
supply control signals for servo motors at
their function connections. The supply

to the servo must never exceed 5 V. In most
cases, a separate 5 V line is therefore required
for the servos. For details on connecting servo
motors, please refer to the descriptions for
your decoder.

In a servo motor, a control pulse lasting 1 to 2
ms is used to set the angle at which the rotor is
"held" by the motor. As long as the control
pulse is applied, the motor attempts to
maintain the set angle exactly. When the pulse
changes, the motor quickly moves to the new
position. How precisely the position is
maintained and how the transition takes place
depends on the quality of the servo used.

The older Z1/72/F0 generation decoders can only
implement the switching pulses relatively roughly. A
maximum of 4 servo pulses can be output simultaneously
on one of these decoders. We recommend using decoders
from the ZA series to control servos.

Details and configuration of the

connections are described on page 54.

servo

General servo motors

Qdecoders offer three modes for servo motors,
allowing you to switch between two, three or
four positions.

150 151 152

Fashion

150
J 151
152

A4

Two-position servo
Three-position servo

Four-position servo
A\

WITCTES, SIgndls, DAlTIETS

30 155 156
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Qdecoders offer special modes for servo motors
that control points, signals or barriers on model
railways.

Mode

30 | Turnout servo

15 | Semaphore servo
156

Barrier servo

Modes for heart polarisation

148 149

In the modes for the heart piece polarisation relays,
the number of the servo motor connection is entered
in the CVs of the accessory address Ainstead of the
accessory address of the turnout.

6.11.  Switching effects

In addition to controlling light sources,
Qdecoders implement a range of effects that
make switching operations appear more realistic
or even make them possible in the first place.
For details, refer to the sections "Switching
effects” on page 54 and "Characteristic curve
adjustments" on page 54.

Mode

Switching mode

72 92 |[LED adjustment
magnetic coupling -
78 |Switching delay
79 |Switch-off delay
80 |Switch-on delay

123

Motor characteristic curve
adjustment

6.12.  Random""switching
Sometimes you don't want everything to be
predictable. Especially with lighting control and
flashing, it can be more realistic to allow random
events and thus bring additional

"life" to a diorama or layout. Since "random"
chance is often not really effective,
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Qdecoder offers a range of “controlled” random
events — and, for professional designers, a
largely configurable quasi-random control
system.

Randomly switching light modes create flashing
lamps whose on and off times vary randomly
within specified limits. This includes modes with
short times that actually cause the output to
“flash". Since Qdecoders generally allow time
settings of up to approx. 11 minutes, modes with
long times can be implemented which are not
perceived as flashing at all. Instead, the observer
sees, for example, lights switching on and off at
random or lamps flashing sporadically.

It is possible to combine the random switching
modes with lighting effects. The welding effect
is preset for the periodically operating welder.
For all other modes, any lighting effect can be
set after setting the switching mode.

Light mode
10 | 110 | Random flashing
101 | 111 | Slightly changing flashing
102 | 112 | Photo flash
103 | 113 Periodically operating
welder
104 | 114 |flying sparks

Mode 100: Random flashing

The random flasher flashes once every 1 to 2
seconds and starts with a dark phase. Thi
means that several random flashers switched o
at the same time do not start simultaneously,
but are distributed randomly one after the other

Ccv Use Default
Maximum-on-time. 1 1
wus | Maximum off time 10 1
s | Variation of the on time 4 5
Variation of off time 4 50




Mode 101: Slightly variable flashing The slightly
variable flasher flashes approx. once per second
and starts with a switch-on phase. Several
slightly variable

flasher start simultaneously and flash slightly
differently.

cv Use Preset
@ | Maximum on time 5 0.5
s | Maximum off time 50 | 0.5s
muse | Variation in the start time 1 12
Variation in off time 1 1

A similar effect can be achieved with

"normal" indicators that are set to similar — but
not identical — times. If, for example, two
outputs are set to flashing mode with 1.00 and
1.01 seconds, they start simultaneously and

"run" evenly "apart" over time. After 50 flash
pulses, the first indicator is off when the second
is on, and after 100 flash pulses, both lamps are
switched on again simultaneously.
With slightly variable flashers, extreme "drift" is
unlikely (but not impossible). Instead, the
outputs are always switched on and off at

"similar" times. However, they hardly ever switch
on and off simultaneously, but usually with a
slight time delay.

Mode 102: Photo flash

The photo flash triggers irregularly. It starts with
a dark phase of 1.5 to 6 seconds, followed by a
(constant length) flash of 3/100 seconds.

Like all light modes, the flashing can be stopped
and restarted with a switch command or using
the sequence control.

cv Use Default
wn | Duration of a flash 3 0.03
wus | Longest flash interval 6 6
puse | Variation in on time 0 0
Variation of the off time 6 7

Mode 103: Periodic welding

During welding, the typical irregular, bright
welding light flashes for a certain period of time
before the welder takes a break to check the
seam and then moves on to the next welding
point.

When the “periodic welding" function is
activated, this process starts. It ends with the
switch-off command.

(9% Use Preset
wn | Longest welding time 1400 14
thousan| LONgest welding break 600 6
d
ruse | Variation in start time 5 62
Variation of the off time 5 6

Mode 104: Sparking

If the output configured for “sparking" is
switched on, sparks occur irregularly. They glow
very brightly for a short time and then slowly
fade away. The basic settings are made as
follows:

cv Use Default
wr | Fade-in time 5 [0.05s
w |Fade time 1 1
wn | Longest active phase 1 1.4
thousan| LONQeSt pause 250 | 25
d
ruse | Variation in on time 7 8
Variation of the off-time 5 62

Background
You can safely skip this section if you are not
really interested in the details of random
control.
The random modes are based on the same
"base mode" and differ only in the settings of
the configuration variables t, ~ t, and n, .
They can therefore be converted into one
another by changing these CVs.
When the mode CV is written, the " "
properties ofthe" " arereset.
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Any changes made will be lost and must be
reprogrammed afterwards.

The following table provides some examples
for the different time periods:

cv
tn | Maximum switch-on time t

Use

‘on,max

Maximum off time t

taus off max

Variation of times

nPulse

The variances

IN v, the variations (the degree

of randomness) for both times are summarised
and entered.

Bit Meanin

7] |514]3]2]1]0 J
0 Start with dark phase
1 On phase

vaus Variation of the time-out

| [ | w [ Variation of the on time
If n_,.is set to "0", the output flashes evenly. As
the value n_,_for the variation increases, the

pulse

shortest time used for flashing decreases. The
times are redetermined for each flashing pulse
and distributed evenly between t(,, and t(,.
t(,, can be set separately for the on and off
times between 1/8 t(,,, and t(
Bit 7 determines whether the flasher starts with
the light or dark phase. It often makes sense to
start with the dark phase. This ensures that
lamps that are switched on at the same time
light up one after the other.

The value of the configuration variable n

max)®

Pulse

is calculated as follows:

= If the indicator starts with the dark phase:
nPulse=van+ 8 -

vaus

= |f the output is to be switched on
immediately:

+8-v,, +128

n neulse =
v(un)

e 1S Normally used for the number of flash
pulses. Pulse and impulse modes are not supported
for random switching light modes. The flashing is
stopped when
turning off the output.

48

v/ | ww/ | Variati Examples

v::: tmax on tmax | tmin tmax | tmin
0 1/1 0 1s 60
1 | 78| 12 | 1 |088s| 60 525
2 3/4 25 1 0.75s | 60 45
3 | s/8| 3 | 1 |062s| 60 | 3755
4 | 1/2]| 50 | 1 | 055 €0 30
5 3/8 62 1 0.37s| 60 225

6 |41 b | 0255 | 60 15

Achm ;Zﬁf%%ff;si 238y i€ 1GRsn

of settlements and towns. With "4-phase room
lighting”, Qdecoders provide easy-to-use
switching modes for different lighting tasks.

The modes are based on the "random flasher",
whereby the on and off times and the variation
of the times are changed depending on the time
of day. Function outputs set to the same mode
behave differently due to the random switching.
The times of day are selected using commands
from two consecutive accessory addresses. The
first address is entered as the switching address in
the configuration variables of the function output.

Switching commands
AAusgang. Day
Amomatic. TWI|Ight
AAutomat g | Evening
ic output
AAutumn Night
- equinox+
1
L SRR T T 3 e BepRg cos M d

accessory address so that switching betwee
day times is uniform.




The following lighting modes have been 615  Switchinga"" state machine

implemented so far: With country code 254, sequence controls (state
- o machines) can be switched on and off. For
Light switching mode details, see
105 | Living room "Switching sequence controls" on page 77.
106 | Staircase
107 | WC
108 | Kitchen

The configuration variables CVxx6 to CVxx0 are modified
by the decoder itself depending on the time of day.
Programming these configuration variables has no effect
on the actual switching times.

The room lighting modes can be combined with
lighting effects. For example, it is possible to
configure a fluorescent tube that switches on
and off at random times ("flashing”) as
bathroom lighting.

In this case, enter the value 107 (bathroom
lighting) in the mode CV and the value 61
(fluorescent tube) in the effect CV — in that
order.

6.14.

Button switch mode

22 | On/off switch
2 | On/off switch (2nd address of the signal)
| 223 | On/off switch (3rd address of the signal) M

224 | Switch signal patterns continuously without LED

225 | Signal images switch around with LED

226 | Signal pushbutton without LED

227 | Signal pushbutton with LED

228 | Signal pushbutton without LED (2nd address of the
signal)
229 | Signal button with LED (2nd address of the signal)

230 | Signal button without LED (3rd address of the signal)

231 | Signal button with LED (3rd address of the signal)

232 | Signal indicator button without LED

233 Signal indicator button with LED

Buttons and switches can be read in at "normal’
function connections of a Qdecoder, which are
used to switch signals or state machines. The
etails are described in the chapter "Buttons
and switches" on page 56.
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7. Light and " " switching effects , please refer to the instructions supplied with the

Light and switching effects were briefly decoder.

introduced when the switching modes of a 71, Configuration variables
Qdecoder were presented. In this chapter, we |5 aqdition to the properties described in the
will explain the details and configuration  ¢ections “Dimming, fading in, fading out
options for the individual effects. crossfading” on page 17 and

Light and switching effects work according to “Flashing and Pulsing” on page 24, there are

a uniform principle. For this reason, the additional settings that can be changed in Qrail
general term “switching effect" is used under "Switching Effects":

throughout the following. e the CV for the switching effect and

The taple be_low provides an overview of the up to six effect parameter CVs You
effects_avallabl_e in the Q_decerr. Please refer to can set the desired switching and light effect
the instructions supplied with the decoder for by writing the light effect CV.
details of the extent to which light functions and
switching effects are supported by your decoder.

Light and switching effects T':};p:) Switching effect parameters Page |
30 [Switch servo 55
61 |Lighting lamp "Flicker speed" 51
62 |Defective light bulb Defect frequency (every x seconds)

63 |Candle (for LEDs) Uniformity of the flame 51
64 |Candle (for incandescent (0: very uneven, 1 .. 100: increasingly steady)
lamps)
65 |Gas lantern (LED) Quality of gas supply 51
66 |Gas lantern (incandescent (O: very irregular, 1 .. 100: quality increases)
lamp)
67 |Television Frequency of brightness changes 52
68 |Colour TV (RGB LED) Frequency of colour and brightness changes 52
69 Campf!re (!'ED) Uniformity of the flame 53
70 |Campfire (incandescent
lamp)
71 |Photo flash with pre-flashes Number of pre-flashes 53
72 |LED adjustment Adjustment factor 54
73 |Welding device (LED) No function 53
74 |Magnetic coupling 2 Duration of start pulse in 0.1 s 54
75 |Steam lamp (incandescent Switch-on time of the lamp in seconds 5
lamp)
76 |Rotating light Length of light flash 53
77 |Alternating rotating light Length of light flash
78 |Switching delay
79 |Switch-off delay Delay timein0.1s 54
8 |Switch-on delay
123|Motor characteristic curve Adjustment factor for acceleration 5)
adjustment
15 |Servo motor 54
155 [Shape signal servo 55
156 | Barrier servo 55

+ Decoder types: "FO"=FO-8+, "ZA". ZAl, ZAZ, [AS

TN
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An overview of the configuration variables used for
the individual function outputs and their addresses
can be found on the inside of the back cover.
Switching and light effects can be used
independently of the operating mode of a
function output. This makes it possible, for
example, to switch a candle on and off cyclically
in a "flashing" pattern. Furthermore, it is
possible to use the effects in combination with
any switching mode or with the sequence
control.
If you change the value of the switching effect,
the effect parameters are automatically set to
the default values for the selected effect. In
many cases, it is not necessary to make any
changes.

7.2.

Effect 0: "normal’* switching

The default value "0" of the effect CV causes
the effect parameter p,,to be used for delayed
switching on or off of the connection as
described under "Pauses before fading in or
out" on page 19.

Effect 61: Traffic light and effect 62:
Faulty traffic light

Two light effects are available for light
indicators: a "normal” and a "defective" light
indicator.

The effect parameter p,can be used to
influence the frequency and duration of the
individual

"flicker pulses" can be influenced:

Lighting effects

Effect
0 Strong, short flickering
Rapid flickering with shorter on and

Value

10 off times
30 Slow flickering with longer on and off
times

The severity of the damage to the faulty tube is
additionally set between "occasional switching

off" and severe flickering using the light
parameter:

Value Effect

0 Most severe fault, lamp flickers very

briefly and intensely

1 Lamp turns on and off continuously

1 Lamp flickers approx. every 10 seconds
60 |Lamp flickers approx. once per minute
25 |Lamp flickers approx. every 4 minutes

Effect 63: LED as a candle and

effect 64: Incandescent lamp as a

candle

A candle needs a relatively short but noticeable
amount of time to light up. Multiple candles
therefore light up one after the other.

A candle then burns fairly evenly, although the
flame may flicker briefly. The evenness of the
candle light can be influenced with the effect
parameter p,,:

Effect
The candle is in a draught and its brightness
keeps changing.
10 | The candle flickers approximately every
second.
60 |The candle flickers about once per minute.

Value

0

25 | The candle never flickers

When you "blow out" the candle at

extinguishes the candle at

3

B

51




quickly, then continue to glow for a short time
if desired.

The candle light effect is implemented
differently for incandescent lamps and LEDs in
order to adapt the desired brightness
differences during flickering to the
characteristics of the light source.

Occasionally, there is a draught and all candles
connected to the decoder flicker simultaneously.
The effect parameter p_can be used to set the
average time between two draught events. A CV
value of 1 corresponds to 15 seconds= ely 1/4
minute. To achieve a common candle flickering
every 3 minutes, the CV must be set to 12, for
example.

Please note that all candles connected to a
Qdecoder are affected. The value entered for the
"last" candle connected to the decoder is used as
the "draught parameter".

In addition to the light parameter, the following
configurations also influence the candle:

Default
Lamp | LED

cv Use

or | Brightness of the candle
during flickering
Brightness of the candle
when burning steadily
e [‘Draught” frequency
(default: 30 seconds)

50 6

10

Effect 65: LED as gas lantern and effect

66: incandescent lamp as gas lantern

Gas lanterns are ignited by a burst of gas
pressure, followed by a phase of strongly
fluctuating gas pressure. Accordingly, their
brightness fluctuates greatly after switching on,
increasing from an initial brightness to full light.
Once fully lit, gas lanterns shine fairly evenly.
Only when the pressure in the line drops does
the brightness decrease briefly. The
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quality of the gas supply is determined by the
effect parameter p,,:

Value Effect

The gas lamp is faulty and burns with

0 reduced brightness.

The gas lamp is faulty and its brightness

10 -
varies greatly.

25 | The gas pressure varies frequently.

50 |The gas pressure drops every 30 seconds or
S0.

255 | The gas pressure is always constant.

A gas lantern is switched off in three stages:
After the gas pressure is reduced, the "main
lamp" goes out and the brightness decreases
very quickly. However, the lamp's mantle is still
hot and continues to glow, becoming
increasingly dim. After a certain amount of time,
only the pilot flame remains visible, which is
needed to switch the lamp back on.

In addition to the effect parameter p.,the
following configurations are important for gas
lanterns:

Preset
Ccv Use
Lamp | LED
off Bnght_ness of the lamp at 50 25
negative pressure
wour | Brightness of the switched-on 10
lamp
per | Brightness of the pilot light 10 2

Effect 67: Television

The TV is controlled randomly, with phases of
approximately equal brightness alternating with
brightness changes. This simulates the effects of
different programmes.

The frequency of the change is determined by
the effect parameter p_;:

Value

Effect
30 |Change approx. every 10 seconds
1 |Change approx. once per minute

Effect 68: Colour television
A colour television is best simulated by




a three-colour (RGB) LED. The red LED channel is
connected to the first function terminal, the green
channel to the second and the blue channel to the
third. For colour televisionsthe degree of
brightness and colour changes is also determined
by the effect parameter p,,.

Effect 69: LED as a campfire and Effect

70: Incandescent lamp as a campfire

A campfire is similar in some ways to the light
of a candle. However, it burns more unevenly
and continues to glow for a considerable time
even after it has burned down quickly.

The uniformity of the fire can be influenced
with the effect parameter p,,:

Effect

Frequent, short and relatively minor
fluctuations in brightness

2 | Moderate fluctuations
50 |Rare but larger fluctuations

Value

10

The following can also be configured:

Default
cv Usage
Lamp | LED
o | Minimum brightness 20 3
your | Maximum brightness 100

Effect 71: LED as a photo flash

This effect replicates the flash of an (older)
camera — with prior illumination for reliable
distance measurement, several pre-flashes to
avoid red eyes and a

Final photography flash.
The number of pre-flashes is determined by the
effect parameter p,,.

Effect 73: LED as welding device

A welding machine generates irregular bright
flashes of light. The light mode causes the
output to constantly jump between minimum
and maximum brightness. The randomly
controlled  switching mode “periodically
operating welder" (mode 103) is particularly
effective.

Effect 75: Incandescent lamp as a vapour lamp
One  steam lamp goes after avery
slow start after being switched on. When
switched off, it very quickly reaches a

low brightness, but it takes some time before it
finally goes out.

CVv Use Hours

1 | Switch-on time in's 2

qas | DIiMming level when switching on and 2
off in %

4ein | DImming of the switched-on lamp 10

Effect 76: LED as rotating light
Effect 77: LED as alternating rotating light
The rotating light lighting mode simulates an
all-round light in which a cover is rotated
around an incandescent lamp. The light
intensity increases until the lamp is
completely exposed. A bright flash is visible
for a short time before the light intensity
decreases again to almost zero. The same
lighting effect can be observed in a lighthouse.
Dimming

your

dend

daus

tauf 8liz tab Zeit
The getting is made with three configuration
varialples for the|times and the dimming.
|
\
cv Use Preset
off | Minimum brightness 2
your | Brightness (flash) 100
. | Brightness at the end of the flash 0
phase
s | Fade-in time 0.6
= | Fadetime 0.6
= | Duration of light flash 0.2
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Effect 77 differs from effect 76 in that, with
identically configured outputs, the flashes fall
exactly into the dark gap of the other rotating
light.

7.3.

Effect 74: Magnetic couplings Magnetic
couplings require a high initial current to lift the
coupling arm securely. After that, only

a lower current is required to hold the yoke. With
effect 74, the function output is dimmed after a
start pulse.

The following parameters can be adjusted:

Switching effects

cv Usage Default
pe1 | Duration of the start pulsein 0.1s| 3=0.3s
. 1
" | Total pulse ti
otal pulse time 210
o | DUty cycle after the start 20
pulse

Make sure that the frequency of the
"dimming" is not audible. With FO decoders,
the mode is automatically switched to 32 kHz
when the mode is set.

Effect 78: Switching delay

Effect 79: Switch-off delay

Effect 80: Switch-on delay

For delayed switching on or off at the outputs of
each Qdecoder, you can
- without using a special switching effect - for
delay times of up to 1.27 seconds, the effect
parameters p.can be used in their standard
meaning.

Effects 78 to 80 are used when the desired
delays are greater than 1.27 seconds. Effect 78
delays both the switch-on and switch-off. The
delay time is set in the effect parameter p

Set to 1/10 seconds.

E1
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7.4. Characteristic curve adjustments

Decoders offer the option of
characteristic curve adjustments.

making

Effect 72: LED characteristic curve adjustment
The problem of the highly non-linear
characteristic curve of an LED has already been
described. In order to be able to fade an LED up
and down evenly, light effect 72 was introduced.
The effect parameter p_specifies how strongly
the characteristic curve is curved. The best value
for a specific LED is best determined by trial and
error.

Effect 123: Motor characteristic curve adjustment
A motor usually exhibits a uniform dependence
of speed on the duty cycle. However, it is often
desirable to accelerate slowly at low speeds and
faster at high speeds. Braking should also be
slower at low speeds than at high speeds.
The effect parameter p_ can be used to set how
much the accelerations differ, with larger values
representing larger differences.
If a minimum value is specified for dimming, the
motor control starts at this value. This means
that the motor does not start at "zero" when
switched on, but receives a "start value" that
causes it to rotate immediately.

7.5. Servo

The servo motor controls already introduced as
switching modes are implemented in the
Qdecoder as switching effects.

Effect 150: Standard servo

With a switching servo, two different positions
are approached alternatively. If the function
connection is switched on, the pulse for the
position
"right", it is "switched off";

the pulse is output for the "left" position. (Only)
if the function assignment




If an off time is set for the function switch, the Effect 30: "Model railway" servo turnout Effect
control pulse for the servo motor is switched off  155: "Model railway" servo signal Effect 156:
after this off time has elapsed. Otherwise, the "Model railway" servo barrier The effects that
control pulse is output continuously. replicate the typical switching operations of a
For switching points, we recommend setting turnout, a signal and a barrier on a model railway
an off time. If the two-point servo is entered as realistically as possible are based on uniform

as mode, the off time is set to 0.7 seconds. programming. The effects differ in their standard
As with configuration values. They should be adjusted to
"normal” switching outputs — for example, by suit individual preferences for the respective
switching commands or by the state controller. application.
The (theoretical) duration of the control pulses oV U Value for effect
to be applied to the positions can be set to 1 ps se 30 | 15 | 156
gsmg cgpfng_t;ratngn variables, with tkf\'e vaIt_Jes [ Coarse adjustment Switch 3
eing istributed across two configuration position "left" (approx. 1
variables. ms
)
Ccv Use Pre-set = | Fine adjustment Switch 2
we | Coarse adjustment Switch 3 position "left” (in ps)
position "left" (approx. 1 «n | Coarse adjustment Switch 7
ms) position "right" (approx. 2
| Fine adjustment Switch 2 ms)
position "left" (in ps) « | Fine adjustment Switch 20
wn | Coarse adjustment Switch 7 position "right” (in ps)
position "right” (approx. 2 < | Pause in middle position l50| 17 | 0
ms) "Change grip by the signalman” (int/,, 9
Fine adjustment Switch 20 — — S
pE2
position "right" (in ps) . Tlpplng back left ehd position 50 | 30 | 10
"Springback of the switch blades" i
s | Coarse (in ps)
adjustment of - —
switch position 3 1.35 s nght end position return 50 | 7 | 50
< | Fine adjustment spring (in ps)
Switch position 3 = | Number of after-oscillations in ol 1] 3
- Cogrse left" position __
adjystment 17ms PE7 .Numbernof os.c[llatlons in ol 21 2
Switching ' correct” position
position 4 ws | Transition period from "left"  [300]150|400
s | Fine adju§tment to "right" (int/,,9)
goaz)z‘i/tvigihz:.ng w | Transition time from "right” to 300| 15 | 40
Pr—— - “left” (in*/,, 9)
w | Transition time from "left" to —
"right" 3 stein 0
— - o Servo pulses are output 0
w | Transition time from "right 35s) o moontinuously”
to "left"” d
ein nPuls 0
Servo pulses are
*_emitted "continuously"”
nPulse
Effect 150 is used for switching modes 150 to 152.
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8.

Push buttons and switches can be used with
All-

Every signal, including additional signals and
every other function of a Qdecoder, can be
controlled by a button or switch instead of by
accessory commands from a digital control
centre. This means that all signal patterns can
also be switched by Qdecoders on analogue
model railway layouts and exhibition layouts
equipped with visitor controls.

e Every component connected to a Qdecoder
can be switched on, off and changed using
buttons or switches.

e In the function generator of an all-purpose
Qdecoder, each function can be controlled by
a button or a switch.
Please note the difference between buttons
and switches, which is obvious to everyone but
is not always taken into account when
configuring Qdecoders.
A button is only "on" as long as it is pressed. A
switch is switched between the positions
"off" and "on".

A switch is (only) switched back and forth
between "off" and "on". In contrast, a push
button is not pressed most of the time and is
therefore inactive. When it is pressed, the
Qdecoder can distinguish whether it is pressed
briefly or for a long time and how often this
happens. This means that significantly more
settings can be made with a push button than
with a switch.

8.1. Connecting switches and push buttons to the
For details on the connection options, please
refer to the documentation supplied with the
decoder.

Each function output of a Qdecoder is designed

for reading a pushbutton or
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Suitable for switches, regardless of whether the
function output is also used to control an
accessory module or not.

Separate function connections of the Qdecoder
are usually used for pushbuttons and switches,
which are not used for any other function and
follow directly after the function outputs of the
signal to be switched.

Alternatively, the pushbutton can also be
connected to a function output that switches
one of the signal lamps. However, it should be
noted that reading in the pushbutton or switch
results in a slight current flow at the function
output.

Please check:

= For turnouts and other magnetic drives, we do
not recommend connecting a pushbutton at
the same time. The continuous — albeit low —
current flow could damage the drive.

= No problems should occur with incandescent
lamps. Pushbuttons and lamps can be
combined.

= With LEDs, the LED may glow slightly. If this is
still the case after increasing the series resistor,
the LED is not suitable for combination with a
pushbutton.

100Q

For a pushbutton or switch, connect
"normal” function outputs of a Q decoder. In

most cases, a resiggor of 220 Q is used. If the
pushbu T cognised _correctly by the
decodef, e of the series relistor can be

reduced to up to 100 Q. If the pushbutton still
does not work, there is a configuration error.

decoder




Never use resistors lower than 100 Q!

Each accessory signal of a complex signal screen can
have its own button.

Feedback

Buttons can be illuminated to provide status
feedback to the operator. All control variants for
buttons are available with and without LED
control. The LED — for example, in the control
panel or in the button itself — is switched off
when the module is in standby mode and
switched on when it is in any other switching
state.

The LED must be operated with a series resistor
that limits the current through the LED. If it is
too small, the pushbutton will not work (and the
LED will be too bright).

Feedback LEDs cannot, of course, be used if the
pushbutton is connected to a function output to
which a signal lamp is also connected.

8.2. ly issuing switching commands via pushbutton

The button is used to switch between the idle
state of the connected module or signal and the
other possible switching states

changed.

In idle state, the connected module is usually
switched off. When a signal is received, the idle
state is the first signal term — usually "Stop".
After pressing the button, the module switches
to the second state — usually "on", or "run
when a signal is received.

Idle Press Second
state state
(off) Press (on)

For assemblies with more than two states, there
are several switching diagrams that can be used
to switch between states.

PR,

Circuit diagram

In the circulation switching diagram, starting
from the idle state, each short press of the
button switches to the next signal term. After
the last signal term, the system returns to the
idle state.

The standby mode can also be accessed directly
from any signal term by pressing and holding
the button.

Current switching Pressing the button leads
status to
short long
Rest 2nd state Sleep mode
2nd state 3rd state Rest state
Rest
penultimate state [ast state Rest state
last state Rest state Rest state

The following figure illustrates the switching
diagram, showing the switching command of a
digital control unit, which is replaced by the
corresponding pushbutton operation. The signal
terms associated Wotly these commands are
listed in the description of the signal systems.

Asignal press briefly ASignal
(Stop) long or
Do ACiH 11
Mode
Function With | with
out | LED
LED
The button switches the signal connected to
the prewous connectl.ons qf the dgcerr o1 | 25
according to the circulation switching
| diagram. L

The signal switching diagram

Alternatively to circuit diagram
Qdecoders support the signal switching diagram
which was developed specifically for th
requirements of signals.

3%
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The central state here is the signal showing
"Stop". A sequence of button presses switches
from the signal showing "Stop" to another signal
pattern. From any other signal pattern, a short
press of the button (always) returns the signal to
the "Stop" pattern.
the signal indicating "Stop". A direct change
between other signal patterns is not provided.
The following figure shows the switching
commands and button operations together.

ASignal
(trip)
acken m ASignal+1
(slow speed)

|
ASignal+
1
Ix
2 u 8/70/7 RS -
2dr
g ,) {>9A tcken i
ASignal+
& m
Slgn Key sequence NextSigne
pattern
pattern
Short Drive
(signal 2)
Slow journey
Iong (signal 3)
short-short Signal 4
Stop short-short-short | Signal pattern 5
Coa! 1';“‘9"‘ long-short Signal image 6
short-long Signal image 7
long-long Signal pattern 8
short-short-long | Signal pattern 9
4x short Signal pattern
10
all
others short Stop

If a signal can represent fewer than 10 signal

patterns, the "lower" button commands in the

table are not activated.
For a signal with more than 10 signal

The signal cannot be controlled by a single
pushbutton. These are usually multi-section
signals for which a control variant with two
addresses and therefore two pushbuttons exists,
which should be selected in pushbutton mode

anyway.

Mode
Function With | with
| out | LED [
LED
The button switches the signal connected to
the prewous cqnnectpns -of the decoder w6 | 27
according to the signal switching diagram.
Add further addresses
On some signal screens, the
. "
commands from different addresses. For

example, a multi-section signal serves as a pre-
signal for the subsequent main signal.
Qdecoders for switching multi-section signals
therefore additionally output commands from
the subsequent main signal in order to generate
the correct signal pattern.

Mode
Function With | with
1 out LED ]
LED

The pushbutton switches the address entered
at the 2nd connection of the signal according | 228 | 229
to the signal switching diagram.

The pushbutton switches the address entered
at the 3rd connection of the signal according | 230 | 231
to the signal switching diagram.

Modes 226 and 227: The signal switching diagram
A . b

signal.

Modes 228 and 229: Some signals (e.g. multi-

section signals) have a second accessory

address, which is also evaluated for signal

display generation.

Modes 230 and 231: In individual cases, a third

accessory address is also evaluated. This can be,

for example, a

decoder




address for darkening the signal screen, which regardless of which signal aspect is currently
"simulates" a faulty signal. displayed.

is "simulated”. The signal term "Stop" is the first signal term in
The up to three buttons for a signal follow one (almost) all signal systems. A "1" must therefore
after the other at the function outputs of the be entered in the address CV.

decoder. As the signal in our example, we use a three-
aspect signal (mode 19, address 1) that is
connected to terminals 1 to

3 of a Q decoder. The reed relay for switching to
stop is connected between terminal 4 and the
return conductor (mode 232). "1" is entered as the

Switching "other" signals with buttons

If the pushbutton cannot be connected directly to
the Qdecoder after the signal to be controlled,
enter the number of the function connection to
which the first lamp of the signal is connected in address for the signal term
the configuration variables at the pushbutton ,,

connection, where the address is entered for Stop ; .
"normal” signals. The signal patterns can now be influenced both

by commands from the digital control unit and
by the switching contact. The following figure
shows a possible sequence of switching
commands and contact activations:

All signals that have the same address as the
signal controlled by the pushbutton are always
switched. The main and advance signals can
therefore be swrt_ched simultaneously with one Switching command sequence (commands from the
pushbutton, provided they are connected to the control centre)

same Qdecoder. 1 1 1 2 1

8.3. Switching to a signal aspect with a pushbutton
In some cases, it is desirable to always switch to
the same signal pattern with a push button or a

tact activated by the trai active active  active
contact activated by the train. i TS
The pushbutton is connected to the first 84. eadswitt

function output after the signal; there is a mode ' he use of switches for manual signall

Button (track contact)

with and without a feedback LED: exception, as a switch can only disting
between "on" and "off" and therefore cannot
) Mode control complex signal patterns. However, it is
Function - - i
Witho| with possible, for example,
ut , it is just as easy to switch between the main
The pushbutton switches ... LED and backup red lights of a signal using a switch
... the signal connected to the previous as with a pushbutton.
connections of the decoder to a special | 232 | 233 Mode Function
| signal pattern I 21 The switch switches the 1st address of the signal.

222 The switch switches the 2nd address of the signal.

The signal pattern to be activated by the switch : : :
s entered in the address CVs of the pushbutton 223 The switch switches the 3rd address of the signal.
function output.

Example
When a train passes a contact (e.g. a reed relay),

59




9 Define your own signals

The definition of custom signals with the CVs of
the state machine is supported by the all-in-
one Qdecoder from software version
9.29.

Qdecoders control the light signals of many
railway administrations perfectly, taking into
account all known special features of the
prototype. Qdecoders offer two options for
switching signals in signal systems that are not
yet directly supported. In addition to the very
powerful but more difficult to use function
generator, this chapter introduces the definition
of custom signals using the configuration
variables of the state machine.

The signal system of the Munich underground
serves as an example. Six signal images, HpO to
Hp5, are defined for the main signals of the
underground:

HpO Hpl1 Hp2 Hp3 Hp4 Hp5

For simplicity, we define the numbers of the
lamps from top to bottom as 1 to 5.

9.1. Define signal images

The signal images are defined as states in the
sequence control / state machine
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We recommend using the first states if no
sequence control is defined in the Qdecoder.
Otherwise, define the sequence control starting
from state 1 and the signals at the end of the
state table.
The configuration variables of a state are used
for each signal image.
In the first block, the outputs that are
switched on in the signal image are marked.
The first signal image specifies how many
lamps the signal has (up to 8) and how many
signal images are defined (maximum 12).
The ones digit of the CV value indicates the
number of lamps and the tens digit indicates
the number of signal images.
For all signal patterns, do not check the
“initially on" box.
If lamps are to flash in the signal pattern,
enter the on time for the flashing. The off
time is the same length.
A signal pattern can contain flashing and
continuously lit lamps.
In the second block, mark the lamps that flash
in the signal pattern. (The lamp must also be
selected in the first block.)
Finally, the signal image should be given a
suitable name.




9.2. Connect signals
Once the signal has been defined,

can be connected to the Qdecoder as a "separate signal™

e o C9

the Q decoder

Set the country code to 255
("own signals™).

Enter the number of the state in
which the first signal pattern is
defined as the mode for the first
function output of
the Qdecoder to which the signal
is connected as the mode the
number of the state in which the
first signal pattern is defined.

Enter the last the
(first) address at which the signal images are
to be switched.
In our example, HpO is switched to 1" by the
command
"1", Hp1 with "1" and so on until Hp5 (*3").
You can connect as many signals of the same
type to a Q decoder as you like — limited, of
cdlirse, by the number dfl function
connections. [
The configuration variables for the other
connections of the signal remain unchanged as
usual. After writing the CVs, reading back the
values shows that all CVs at these connections
have the value 0.

9.3. Fine tuning

After connecting the signals, fine tuning can be
carried out for each signal in the configuration
variables of the function outputs. For example, a
dark button can be set between the signal
images or a higher brightness can be set for the
red lamp than for the others.

This should allow (almost) all special features of
even exotic signal systems to be implemented.

9.4. Example: Berlin underground ()

The Berlin underground has signals of varying
complexity. The simple 3-term signals distinguish
between stop, go and go with speed restriction,
as with the Hp signals on “real" railways. The

standard mode "19" can be used for these
signals.
HpO Hpl1 Hp2
VO V1 V2
1
2
However, the
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The above image shows the definition of the
signal images in states 98 to 100.

After selecting country code 255, the main and
pre-signals can be programmed to 9 to 11 and
12 and 13, for example, to address 5 (image on
the right).

No fine tuning is required for these signals.

9.5. Berlin underground () complete

The underground also has signals that use the
additional signal patterns Hp3 (travel at
reduced speed) and Hp4 (travel into an
occupied track).

HpO Hpl Hp2 Hp3 Hp4
1
2
3 . In the image below, the two signals are defined in
states 1 to 10
L 4] - and in the image above right to connections
9to 12 and 13 and 14.
_ yO VIoNV2
O Switching Preceding signal| Main signal
8 command
Show the term V2 on the advance sjgnals for s @ vo Hpo
Hp2 to Hp4. Fpr signals with [four Igmps, the s [l Vi Hpl
main and advance signal images must be Asignal-ig V2 Hp2
defined separately - Asignaly v Hod
:| Asignal 2y 2 Hpd
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9.6. Example: Variable- e indicator

In the last example, a lamp flashing at different

speeds connected to a single connection is

defined, which can be switched between "off",

"slow" (0.6 s flashing), "medium" (1.2 s flashing),
"fast” (2.0 s flashing) and "on".

If five of these "flashing signals" are now connected

to ports 1 to 5 of a Qdecoder, they can be switched

with individual addresses without having to be

redefined each time.
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10.

Switch with function keys

One application of the Qdecoder is switching
with status information from function keys in a
digital system.

Each Qdecoder can be used as an accessory
decoder or function decoder.

The only exceptions are the special accessory switching
decoders for turnouts (ZA1-16N and ZA2-16N).

The decoders of the Z series work as accessory
decoders in the configuration in which they are
delivered, while the decoders of the F series
work as function decoders. The basic control
variants can be switched in CV60.

10.1.  Basics

The principle
The decoder of a locomotive or carriage is
assigned an address, known as the locomotive
address.
The DCC digital system's control centre stores
status information for up to 29 function keys for
each locomotive address. "Physical" control
centres usually also have "physical” keys that
can be pressed.
Function keys are mapped to digital commands
in a digital system.  accordingto  the

status principle. It is not the
"pressing" of the button that is decisive, but
whether the button is "locked" or “active".
Depending on the digital system, the function
button may only be active while it is pressed, or
it may be activated when first pressed and
deactivated when pressed again.
The first function button on a locomotive
address has been wused to control the
locomotive's lighting since the early days of
digital model railways. It is generally referred to
as "F0" or "light".
The unusual numbering "F0" for the light button
is used because the designations "F1" to “F4"
are now used for other functions. The buttons
"F5" to "F8" are more common, "F9" to
"F12", are already
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less common and "F13" to "F28" very rare. They
are mainly found on PC-based control panels.
Marklin/Motorola control centres only support 5
function keys: in addition to the "Light" key, the
functions "F1" to "F4".

For active function keys, the status information
is sent cyclically to all decoders on the digital
system. If a function key is switched off, the
information is still transmitted for a period of
time depending on the digital system before it is
deleted from the cyclic transmission.

In contrast, accessory switching commands are only sent
when the switching state on the digital system changes.
Until the next switch, there are no further transmissions for
accessory switching commands.

NMRA standard

How the decoder reacts to the status of the
function keys is not generally defined. The
NMRA (National Model Railway Association of
the USA) has set standards for the first 13
function keys of a locomotive address, which
are adhered to by many decoder manufacturers
and are also implemented by Qdecoders.

Supported locomotive addresses
The NMRA standard originally only allowed
127  different
locomotive addresses. When this
number became insufficient for large layouts,
so-called "long" locomotive addresses were
introduced, which allow up to 2047 locomotive
addresses.

Long and short locomotive addresses are
managed completely independently of each
other. The short locomotive address "3" and
the long locomotive address "3" are not
identical, but can be assigned to different
decoders.

Group address

In the DCC system, a so-called network address
i@ used in addition to the (first) locomotive
address. It is used to control several locomotives
under a common

decoder



and is used in particular for multiple traction
(several locomotives in front of a train).
Example: Two traction vehicles have the
locomotive addresses 1 and 2. The value 3 is
entered as the network address for both. Control
commands for locomotive address 3 are executed
by both traction units, and those for locomotive
addresses 1 and 2 are executed by only one
traction unit each.
10.2.  Configuration withCVs
In Qrail, you will find the configuration variables
for locomotive addresses as a subgroup of
"Main settings" . The specifications for function
keys are compiled in another screen
The switching of function outputs with function
keys can be enabled or disabled in CV60. To
enable, set bit 0 in CV60

10.2.1. Setlocomotive address
Short locomotive address

The short locomotive address is stored in CV1
for F series decoders. For Z series decoders, it
is stored in CV50

The short locomotive address can take values
from 1 to 127. The default value is 3.

Long locomotive address

The long locomotive address is divided
between CV17 and CV18. The locomotive
address is calculated as follows

= 256 * CV17+ CV18 Insome documents,
the two most significant bits of CV17 are always set
to "1". These bits are ignored in a Qdecoder.

Switching between locomotive addresses In
CV29, bit 5 is used to determine which
locomotive address is used

If the bit is set, the long address is used; if

if the bit is cleared (default), the short locomotive
address is used.

10.2.2. NMRA function mapping
The NMRA standard provides a configuration
variable for each of the function keys

"F1" to "F12", which is used to determine which
of the decoder outputs are switched on.

65




Two CVs are even used for the function button
"FO" or "Light", the first of which is used when
the locomotive is travelling "forward" and the
other when travelling "reverse". "Forward" and
“reverse" are understood in the sense of the
speed information transmitted by the control
centre. Whether a locomotive actually moves

forwards or backwards depends on the
installation of the locomotive decoder. In CV29,
the forward/reverse assignment can be
swapped

Each bit of the configuration variable
represents a decoder output

2

Once set, the output is activated when the
function key is switched on. In Qrail, the CV
values can also be entered directly

Since "only"

8 function outputs can be activated, it has been
specified that the keys "FO" to “"F3" activate
outputs 1 to 8, "F4" to "F8" activate outputs 4 to
11 and "F9" to "F12" activate outputs 7 to

14 . Outputs

15 and 16 cannot be activated with NMRA
mapping.

decoder




This definition results in a matrix, which you can
see at the bottom of this page:
e Multiple outputs (up to 8) can be switched on
using a function key.
e Each output can be activated by multiple
function keys.
e onlyif all functionkeys are switched off
are the one can activate
the output are deactivated.
Determine the value to be entered in the CV as
follows:
1. In the table for NMRA mapping, find the line
for the function key whose effect you want to
define.

2.Define the decoder outputs to be activated.

3.Take the specified value for each decoder
output to be activated from the table.

4.Enter the sum of these values
configuration variable.

Example: If CV42 has the value 12, function
outputs 7 and 6 are switched on with the F8
function key.

Function mapping (for Qdecoders with up to 8
function connections)

in the

Function output on when
ViKY eT76[s5]4a]3]2
3 | Light 11081 64(32(|16| 84| 2|1
(forward)
34 | Light 19081 64(32(16| 8| 4|21
(reverse)
35| F1 |128|64(32(16] 8| 4| 2] 1
36| F2 |128(64|32(16] 8| 4| 2] 1
37| F3 |128|64|32|16| 8| 4| 2] 1
38| F4 |128[64|32|16| 8|4 2|1
39| F5 |128|64(32(16] 8| 4| 2] 1
40| F6 |128|64|32(16| 8| 4| 2| 1
41| F7 |128|64|32(16| 8| 4| 2] 1
42| F8 |128|64|32|16| 8| 4| 2|1
43| F9 |128[64|32|16| 8| 4| 2| 1
44| F10 |128|64(32]16| 8| 4| 2| 1
45| F11 |128|64|32|16| 8| 4| 2| 1
46| F12 |128]64|32|16| 8| 4| 2| 1

The standard values for the Z series decoders are marked
in red. Deviating standard values for the F series decoders
are marked in blue.

The default values of the CVs

The decoders of the Z and F series have
different default assignments for the NMRA
CVs. Since F decoders are mostly used in
rolling stock, the mapping corresponds to the
NMRA standard

, 1.e. with 2 function outputs that are assigned to
"FO" can be activated alternatively for different
directions of travel. Z decoders are usually
used in a stationary position. In this case, it
often makes more sense to switch a function
output with each function key, regardless of
the direction of travel.

Function connections 14 to 16 are also
switched by function buttons 13 to 15.

10.2.3. The network address

The network address is set in CV19 CIf it
has the value "0", the network address is not
evaluated. Network addresses can be set
between 1 and 127.

If a new value is written to the decoder for the

(short) locomotive address, the network

address is automatically set to zero.

Bit 7 of CV19 determines whether the
#irection of travel of the group matches the
direction of travel of the locomotive (bit 7 = 0)
or not (bit 7=1).

The latter is the case, for example, when
two steam locomotives are used, one with the
chimney at the front and the other with the
tender at the front. Bit 7 is set for the
locomotive with the tender at the front, but
not for the other locomotive.

CV21 and CV22 determine which function keys
of the group address in the decoder are to be
evaluated and which are not . NMRA
mapping is applied to all function keys
activated in CV21 or CV22; the others are
ignored.

Group addresses are not supported by all Qdecoder
versions. Please check the documentation for your decoder
if you want to use the group address.
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Function ADDRESSES

10.2.4. Additional locomotive addresses
Three additional (long) locomotive
addresses

are evaluated exclusively in the function
generator

of the Qdecoder.

10.2.5. Analogue operation

If a decoder is supplied with DC voltage, it
naturally receives no information about the status
of the function keys. In this case, there are two
options, between which bit 2 of CV29 is switched

= |f the bit is set (standard case for F decoders), it
is assumed that all function keys have the
states set in CV13 and CV14

e If isthe™ "bit isdeleted (standard
case for Z decoders), the last received status
of the function keys is retained.

For example, if bit 2 is set in CV29, the
locomotive and train lighting is switched on
when entering an analogue-powered section of
the layout. If the bit is deleted, the lighting
remains in the switching state it was in before
entering the analogue area.

NMRA mapping is applied to all function keys
activated in CV13 or CV14; the others are
ignored. Automatic analogue mode is not supported by
all Qdecoder versions. Please check

the documentation for your decoder if you want to use
the decoder in analogue mode.

10.3.  Function decoder e configuration

The following list summarises the steps

required to put a function decoder into

operation.

1. Determine the locomotive address at which
the decoder will be operated.

2. Decide what the outputs of the decoder
will be used for.

3. Define which function keys are to be used to
switch the outputs.

4. Determine the values for the configuration

variables.

Connect the decoder.

Write the configuration variables

determined using your digital system.

7. Check the switching.

.Now you can fine-tune the settings if you

are not completely satisfied with the result.

o o

o

NMRA function mapping (for Qdecoders with more than 8 function connections)

oV Button Function output on at CV value
1 1 14(13|12|11 (10| 9 | 8 | 7 6| 5| 4| 3|2 1
3 Lights (front) 128/ 64 | 32(16| 8 | 4| 2 1
| 34 Lights (rear) 128/ 64 | 32(16| 8 | 4| 2 1 ]
35 F1 128/ 64 (32|16 8| 4| 2| 1
36 F2 128/ 64 132|16| 8| 4| 2| 1
37 F3 128/ 64 (32 |16| 8 | 4 | 2 1
38 F4 128|164 (32|16| 8 | 4| 2 1
39 F5 128|164 |132|16| 8| 4| 2|1
40 F6 128( 64 |32 (16| 8 | 4 | 2 1
41 F7 128|164 (32| 16| 8 | 4| 2 1
42 F8 128( 64| 4 (16| 8| 4 | 2 1
43 F9 128/ 64 (32(16| 8| 4| 2| 1
44 F10 128/ 64 (32| 16| 8 | 4 2 1
45 F11 128|64(32|16| 8 | 4 2 1
46 F12 128/ 64 (32|16 8| 4| 2|1
The default values for the Z series decoders are marked in red. Different
default values for the F series decoders are marked in blue.
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An example
Let's illustrate the procedure using an example.

The front and rear lights of a railcar, the interior
lighting of the driver's cab and the lighting in

the passenger compartment and toilet
compartment are to be switched.
From the chapter "Selecting a Q decoder" at  page

2 we know the properties of the
decoders and select a standard decoder.

3 function outputs still free

Back Front
3
©
+

train closure

controlling the motor is usuaIIy used as the
locomotive address for traction vehicles. For
non-powered cars, a

train address can be assigned (to switch all
carriages of a train simultaneously) or an
individual carriage address.

Step 2: Define connections Direction-dependent
Lighting is

usually connected to connections 1 and 2. We

use connections 3 to

5 are used for the other light sources on our

railcar.

Step 3: Define function keys End of train and
peak light should be
switched depending on the direction ,
depending on the direction when the
button "FO" is pressed
Regardless of the direction of travel, the
passenger compartment must be illuminated,
even when "FQ" is switched on. Similarly, with "
" UFOT T " " should control the toilet
lighting.

can be switched. We want to use "F1" to switch
the driver's cab lighting.

Step 4: Determine CVs
We take the required values from the table
"NMRA function mapping (for Qdecoders with
more than 8 function connections)" on page 68:
* "FO" shall in  forward direction
switch on outputs 1, 4 and 5:
CV33=16+8+1=25
*"F0"  shouldin reverse direction
switchonoutputs 2, 3 and 4

CV34= 16+ 8+ 2=2
e "F1" should SW|tch on output 3: CV35=4
= All other function keys should have no effect.
We have the choice of
Either do not use them or program CV36 to
CV38 to the value 0.

Step 5: Connect the decoder

Now connect the track signal and the lamps as
shown in the diagram.

Step 6: Write configuration

Now write down the configuration:

e CV1  =Lloco address
e CV33 =25

e CV34 =26

e CV35 =4

Step 7: Check configuration

The configuration is now complete and can be
tested.

Step 9: Fine tuning
In some cases, the result of the configuration so far
may be very good, but not yet perfect. You can
now adjust all parameters of the function outputs
to achieve perfection. For lighting, this applies to
e dimming.
If lamps are too bright, the brightness can be
reduced individually for each output. This is
more useful for white LEDs than for other
colours. (For details, see
"Dimming" on page 17)
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* The fade-in and fade-out time. By default, all
lamps are
Y second. If this is too fast or too slow, you
can change the times for each lamp
individually (see "Configuring dimming” on
page 19).

= the operating mode.

The outputs can be switched to flashing,
pulsing or impulse mode. (see "Flashing and
pulsing” on page 24).

e The settings in the chapter "Switching modes" starting on page
The 37 modes described are also active when the
decoder outputs are switched with function
buttons. Normally, you do not need to make any
settingsin” ".  With All-round decoders
decoders, however, you can use the
switching modes to activate light effects, for
example.

On our railcar, for example, we can switch on

the toilet lighting every 2 minutes for 20

seconds. To do this, an on and off time must be

set at output 5:

- CV156=8(t, =8-2.565=205)
 CV158= 48 (t = 48 - 0.25 5= 2 min)
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11.  Thesequence control

Qdecoders can control both simple and highly
complex automatic processes. To design a
simple process, you do not need any knowledge
of automation theory, nor do you need to learn
complicated programming sequences. All you
need to know is that in a simple sequence,
different function outputs are switched on one
after the other for a certain period of time. With
just a few configuration variables, you can
define the duration and the function outputs to
be switched on.

Such sequence controls are a simple form of so-
called state machines. Qdecoders offer the
complete functionality to implement even
complex state machines. These are reserved for
advanced users and are described in the
Qdecoder Profibook.

This chapter first introduces the configuration
variables of the state machine. It then describes
the process of programming simple machines
and illustrates it with a detailed example.

If you are completely unfamiliar with state
machines, skip the first section of this chapter,
go straight to the description of the simple
machine with its example, and then return to
the overview in the first section with the
knowledge you have gained.

11.1. sand CVs

All-rounder Qdecoders can be

used for sequence control.

A Qdecoder contains configuration variables for
100 states, which are numbered from 1 to 100.
In Qrail, all configuration variables of the state
machine are summarised on the "State
machine" screen shown below:
State machines must be enabled in CV60. To
do this, change CV60 to the value 8.
In the simplest case, states are time-limited.
When the time for a state expires, the
system usually switches to a subsequent
state.
States canbeset at
Qdecoder.
The function outputs to be enabled for the
state duration can be selected individually or
be entered as a number for every 8 outputs.
States can be given a name. A drop-down
menu offers a whole range of useful
functions.
The addresses of the configuration variables of the
state machine are listed in the table on the next

page.
The variable T,

Start  ofthe

svalways has the default value 0 for

"normal” sequence control or a "normal" state
machine.




ABLAWERINGS

The duration

The duration ,, of the state isin'/ T
t e
seconds and - asdescribedin in

"Value range of a configuration variable" on page

5 - stored in two configuration variables. The
maximum time that can be set is
256 - 255+ 255= 65,535, which corresponds
to just under
11 minutes.
aer After resetting the decoder, we are
reset
ting
the
deco
der
all states have the value 100=1 s.
If the duration is set to "0", the state is not
terminated after a certain period of time. The
automatic control remains in the state. The
activated function outputs remain switched on
until the state machine is intervened from
"outside" or until the decoder is switched off.

The next state
After this time has elapsed, the system
transitions to the next state, whose number is
stored in another configuration variable.
By default, the state changes from state n to state
n+1 and from state 100 to state 1.
If the value "0" is entered as the successor, the
sequence is terminated after the state has
expired, which may well be desirable. The
controller starts

then at Restart ofthe

HepRdtraffdn (B Al @gemespgnding

can be used to customise many aspects of the
CVs of the function outputs. With the settings
made so far, we have created a quick and
effective basis for this. However, we can also
simply play around with the result.

and enjay the lighting as it o
bs,@%e%@g?tlr% ngt?ecoder for all states to 100

Start and end of the automaton
After the Qdecoder is started (connection to the
transformer), the states are run through one
after the other starting from a start state, with
each state being active for the set time. After
the end of the last state, the start state or
another state of the automaton is continued.
If 128 is added to the value in the
configuration variable of the successor state
(if bit 7 of the CV is set), the corresponding
state is a start state. If bit 7 is set in several
CVs, several sequences run simultaneously.
In an automaton, only one state should be
I. initially activated. Otherwise, there will be
two states that

Configuration variables for the state machine

default value 0.

The most important configuration variables (states 1 to 50, connections 1 to 16) can be changed
at addresses 300 to 549 according to the right-hand side of the table as long as CV1022 has the

State Cv1022" 1 2 3 4 +1 50
Automatic transmission type M 501 - - - - - - -
Successor state N, 500 500 | 501 | 502 | 503 +1 549 -
Duration of the state t, |MSB 300 300 | 302 | 304 | 306 +2 398 -
LSB 301 301 | 303 | 305 | 307 +2 399 -
Function outputs to be 18 | m 400 401 403 405 407 +2 499 -
switched on 916 | m | 401 | 400 | 402 | 404 | 406 | +2 | 498 | -
+1 - - - - - - -
89-96| au 411 - - - - - - -

*In CV1022: status number or 255 to change all statuses simultaneously
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are active at the same time and "wander"
through the controller. The behaviour is then
difficult to predict.

Switching function outputs

For each state, several configuration variables
are used to determine which outputs are
switched on

Two CVs are used for decoders with 16
connections, and only one for decoders with 8
connections. More than two configuration
variables are used for decoders with more than 16
outputs.

If a function output is to be switched on in a
state, the following value is used for the
configuration variables of the state:

11.2.  Sequence controls

If you want to configure a sequence control,

proceed as follows:

1. Make a plan of the intended use.

2. Determine how many function outputs you
need and which lamps or other devices are to
be connected to each.

3. Define the states and their duration as well as
the start state.

4. Define the outputs that are switched on for
each state.

5. Find the required configuration variables.

6. Write the determined CV values to the
decoder using your digital system.

7. Connect your accessories to the decoder.

9.Now you can fine-tune the system if you are
not completely satisfied with the result.

Example 1: A" " traffic light control

Let's go through the individual steps of the
configuration in detail and configure a traffic
light system for a simple intersection.

The value to be written in the configuration
variables is the sum of the values specified for
the function outputs to be switched on. The
examples illustrate the procedure.

Status names
In most cases, it makes sense to assign names to
the states via the first entry in the " " status
menu - Name to

This makes sequence control clearer. The
name also replaces the number of the
successor state in the Qrail overview.

Status menu
In the drop-down status menu, in addition to
assigning names, you can use several commands
to delete or move statuses, insert new statuses
and change the function outputs to be activated
in the block.

Output CV value 8. Check the sequences.
1 9 +8 89 1
2 10 +8 90 2
3 11 +8 91 4 11.3.
4 12 +8 92 8
5 13 +8 93 16
6 14 +8 94 32
7 15 +8 95 64 Step 1: Planning
8 16 +8 96 128

It sounds trivial, but planning is the most
important step in the configuration process.
Let's first get a picture of the planned traffic light
system, in the literal sense:
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will be equipped with traffic lights for vehicles
and pedestrians. Special traffic lights for turning
vehicles are not planned.

Step 2: Detailed design

This allows a whole series of traffic lights to be
switched together. Only the vehicle and pedestrian
traffic lights in the horizontal and vertical
directions are controlled separately. For simplicity,
we designate the horizontal direction with the
index 1 and the vertical direction with the index 2.

Vehicles 2

Vehicles 1

N/

Pedestrian 1

pedestrian2 Pedestrian 2

defingethe functiop outputs

used in ascending prder). Vehicles 2

Individual lamps

1 Red RFz1

2 | Vehicles1 Yellow GeFzl

3 Green Grrz1

4 Red RFZ2

5 | Vehicles2 Yellow GeFz2

6 Green GrFz2

7 i Red RFgL
Pedestrian 1

8 Green Gl

9 i Red RFgL
Pedestrian 2

10 Green GFgL

The six unused outputs of a Qdecoder Z1-16+
can be used as desired, whereby you can use
them completely
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for connecting another traffic light, individual
lamps or signals and switches. However, you will
need to complete the necessary configuration.
Each function output can drive up to 2 A
(However, no more than this in total.) Parallel
operation of up to 14 lamps, as required for our
traffic light, is therefore no problem for a
Qdecoder.

Step 3: State duration / start state Now we will
work out a sequence of states that should run on
our traffic light system. For the sake of simplicity
Let's assume that all individual traffic lights start
with red. For the rest of the sequence, we will
use the traffic light switching pattern commonly
used in Germany today as a model.

The duration of the individual switching states is
largely arbitrary and can of course be modified
according to your "feel".

States

Vehicle | Vehicle | Pedest | Pedest Durati

s1 52 riansl | rian2 -
consvens [0 0]
State 2
RZdeYeIIow - U @ U 2
: ]
étr?e?n?l. M (] ’] U 15

u J
étzzeniAuto M . Q U 3
voor | (| L]0 2
s | 0110 0]s
Reavelow| [ D s
2 N
et ] s
State 9 M
GtrgtaenZAuto H ’] U 8
T HIDE
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For the entire control system, we need 10 states,
whereby the traffic light should start with state 1
and switch back to state 1 after state 10.

Adaptation to other traffic light systems is easy
as long as the individual lamps are only switched
on in continuous operation. In Germany today
(with a few local exceptions), flashing traffic
lights are not used.

For traffic lights with flashing lamps, the
function generator of the Qdecoder is used in
addition to the sequence control. The details of
a control system with alternating continuous
and flashing operation are reserved for the
professional book.

Step 4: Function outputs
Function outputs
1|12|3(4|5(6|7|8]|9

Traffic
lights

ﬂﬂx X X X
il
ﬂﬂ X | x X | X
ﬂﬂ X | X X X

10

~ Ptate

D D | I
J
>
>
>
x
>

é e Function outputs

&l ignts |1]2]3|4]5[6]|7]|8]9]10
5 DUOO X X X X

6 UGU X X X X

7 DOO X x| X X X

8 UDU X X | x X
9 DOO X X | x X
10 UDU X X X X

Now it is a formal — but necessary —

task to assign the function outputs to be
activated to the individual states. In the
following table, an activated function output is
marked with an "X".

Step 5: Configuration variables Regardless of
whether we use a Qdecoder Programmer to
program the Qdecoder, it is recommended

let Qrail determine the required configuration
variables. To do this, we enter the results of
our considerations in the status mask.
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Enter the following into the decoder and you

will receive the configuration description
shown below.

If the decoder is only used for traffic light
control, it is recommended to disable
switching via accessory commands and set
CV60 to the value 8. Otherwise, we must set
the switching modes of connections 1 to 10 to
the value 0 to prevent competing control of
accessory switching commands and the traffic
light control.

Step 6: Write CVs

If a Qdecoder programmer is available, the
configuration is complete after pressing the
"Write all" button.

Otherwise, switch to the CV list display in

Qrail and write all the values shown to the

decoder using any control centre.

All other CVs retain their default values and do not
need to be written.

Step 7: Connect the traffic lights

Now (and only now) connect the traffic lights to
the decoder.
Fz1 Vehicle 2

Fgl Fg2

B Grow TIvaIvETy v STy
SIS LIS i

If 1av
light will \Work asldesired.

St_GMT Fﬂﬂﬁ
As with lamps and signals, fine tuning can also be

carried out for traffic lights.

And now we hope you enjoy your first state
machine that you created yourself.

~

takes, the traffic
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114, Switching sequence controllers Switching sequence  The other connections can be used as desired. For
controllers example, they can be switched "normally” with
accessory commands

Qdecoders offer the option of switching ; .
To be able to switch cut-offs with accessory

sequence controls on and off using accessory - c
switching commands. commands, both functions must be switched

To do this, write on in CV60
e thevalue 254 inthe CV of the country code  An example

(cvs6)

in the mode CV of one of the connections
switched by the sequence control, enter the
number of the start state of the sequence
control, and
in the CVs of the accessory address (A, ) the
address whose commands are to be used to
switch the sequence control on and off.
Finally, CV56 should be set back to 0.
Be sure to set the mode CVs of all other
connections switched by the sequence
control to the value
0 . Otherwise, the connections can also be
switched on by switching commands. The

We define three sequence controls in states 1 to 9

as shown below.

e States 1 to 3 switch a light point that runs
once from connection 1 to connection 3
This automatic control is switched with
address1( and ).

e States 4 to 6 switch a light point that runs
cyclically from connection 4 to connection 6

This automatic switch is switched with
address 2.

e States 7 to 9 switch a light point that
initially switches on both connections 7 and
8 and then operates both connections as

result is an apparently faulty control. alternating flashers

e @

\
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This last automatic device is switched with

address 3.
When the Qdecoder is switched on, all three
sequence controllers remain inactive until they
are switched on with "their" commands. An
example of a light sequence for switch
commands from addresses 1 to 3 is shown
below.

11.5.  Sequence controls with pushbuttons Finally,
sequence controls can also be switched on and off
using pushbuttons. We will supplement the
configuration from the previous chapter with three
pushbuttons on
connections 9 to 11 and select a suitable
pushbutton mode (see also

"Pushbuttons and switches" on page 49):

Instead of the pushbutton at connection 9, a
reed relay could also be connected which, for
example, is triggered by a moving train and
starts a sequence at a level crossing.

The second automatic device could be switched
on and off by the train using two reed relays on
two connections.

1

11.6.  Example 2: Lighting for a smart city

Traffic lights are a very clear example of
sequence control, but the number of traffic
lights typically installed on a model railway is
quite small. Simple controls for lighting a
residential area are more common. As a second
example, we will design such a control system
that can be easily adapted to specific
requirements.

Nothing new, but necessary here too: first,
consider what is needed to light a residential
area. You will be amazed at how much mental
preparation is involved in a seemingly simple
task such as lighting part of a layout, but you will
(hopefully) also be surprised at how a single
decoder can contribute to bringing the layout to
life and adding variety.

We want to use (only) one decoder and have to
limit ourselves to the 16 separately switched
light "circuits" available.

Step 2: Detailed design
We distinguish between:
1. Street lighting
Switch on at dusk, switch off at dawn.

~

op
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2. Energy-saving street lighting
In many cities, during the "deep" night a
part of lighting is
switched off to save energy. These lamps are
switched on at dusk and switched off again
around midnight. They are switched on a
second time at the start of the morning
(commuter) traffic. , and then switch off
again at dawn.

3. Shop window lighting

The shop windows in our town should only be
lit in the evening hours.

4. Advertising
There are virtually no limits to the possibilities
for light effects in illuminated advertising. We
will limit ourselves to illuminated advertising
with three light sources.

5. Stairwell lighting
In the stairwells of multi-family houses, an
automatic system is usually used to switch off
the lights after a specified time. We use two
different outputs of our decoder to switch the
staircase lights in different houses.
With two variants, we have the minimum
required to create a reasonably realistic
impression. Several houses are still switched
on at the same time, but at least they are no
longer next to each other. As the number of
function outputs used increases, the
appearance naturally becomes more and
more realistic.

6. Toilet lighting
As long as our dear residents are not yet
asleep, they feel the need to visit the toilet
from time to time. This will also happen at
night, but probably less frequently.

7. Kitchens
We will also be creating lighting for kitchens
that are used in the evening and morning
hours.
8. Living room lamps
Between using the kitchen and going to bed,
many villagers spend time in the living room.
Some go to bed earlier, others later.
9. Television
A television becomes truly realistic when a
white three-colour LED is randomly activated.
For this, we actually need three function
outputs from a Qdecoder.
But we can also go back to the days of black-
and-white TVs and work with a single function
output.
Of course, many other rooms and
establishments can be taken into account. Just
think of children's rooms, bedrooms,
workshops, restaurants, night bars, etc.

Step 3: State duration / start state Now we will
work out a sequence of states that should run on
our system.

The duration of the individual switching states is
somewhat arbitrary and can, of course, be
modified according to your preferences. We
start at 5 p.m. at the beginning of dusk on an
early winter's day. The street lights come on,
followed by the advertising lights. Around 6
p.m., it gets dark inside the houses and gradually
the lights in the hallways, kitchens and toilets
are switched on.

At 8 p.m. sharp, the shops in our little town
close and everyone gathers in front of their
televisions to watch the news. Almost everyone,
that is, because some are not yet finished with
their evening meal. Eventually, however,
everyone gathers in their living rooms for a cosy
evening — except for those who are quietly

79




ABLAUFSTEUERUNGEN

After 10 p.m., the town slowly becomes quiet and,
except for the extreme night owls, everyone
gradually goes to bed. At midnight, t h e street
lighting switches to economy mode and even the
advertising signs are given a rest until dawn.

to bed. At midnight, the street lighting switches
to economy mode and even the advertising
signs are allowed to rest until dawn.

After midnight, only a few urgent visits can be
observed until 5 a.m., when life slowly returns to
the kitchens and bathrooms. At 5:30 a.m., the
outdoor lighting comes back to life and by 7 a.m.,

Next, the times are converted. We arbitrarily set
1 minute ( =) as the time base for 1 model
hour, which means that one day is completed in
24 minutes.
The times are specified in the Qdecoder in
multiples of * /., seconds:

- 15 model minutes= 15 seconds= 1,500

- 60 model minutes= 60 seconds= 6,000

- 8 model hours= 640 seconds= 64,000

Step 4: Function outputs
We assign the 16 function outputs to the planned
functions.

everything is bustling again. At 8 a.m., the shops Function Abbre
open and by 9 a.m., it is light enough for everyone viation
to manage without artificial light — until 5 p.m., 1 | street lighting (permanent) s1
When the cycle begins again. 2 | Street lighting (economy version) S
Time 3 | Shop window lighting A
Time Duration 4 | Advertising lamp 1 R
Model Real time /1005 5 | Advertising lamp 2 R2
17 vh ) 1,500 6 | Advertising lamp 3 R
i e al 4,500 7 | Stairwell light 1 T
fsolos Z: Egz: E iigg 8 | Staircase light2 T2
6:30 Yih 15 1,500 9 | WC lighting 1 W
1845 vih 15 1,500 SO el 2 w2
19:00 1h 1 min 6,000 11 | Living room lamp (very late) Wn
8:00 Y, hour 15 1,500 12 | Living room lamp (late) w
8:15 ¥ h 45 4,500 13 | Living room lamp (early) WF
9:00 1 hour 1 min 6,000 14 | Kitchen 1 (with evening meal) K1
10:00 1 hour 1 min 6,000 1 | Kitchen 2 (turned off in the evening) K2
23:00 1 hour 1 min 6,000 16 | Television =
2;;)(? 2 52:: E‘ggg Lamps can be operated iq parallel at the
= : outputs as long as the maximum 2 A of the
4:00 1 4 Gl 6,000 Qdecoder is not exceeded.
5:00 ¥2 hour 30 3,000 For the configurations at the connections of our
5:30 ¥ hour 30 3,000 Qdecoder, we create a configuration in Qrail and
6:00 1 hour 1 min 6,000 select suitable elements from the palette to
7:00 1 hour 1 min 6,000 connect them to the outputs of the decoder.
8:00 1 hour 30 3,000 Then, we double-click on the added object to
8:30 1, hour 15 1,500 open the configuration dialogue and set the
8:45 Y, h 15 1,500 most important properties directly. We have
9:00 3 & o 64,000 compiled the result on the following page with

We divide the process into steps (states) and
have compiled the times and state durations in
the following table.

80
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Connections 1 and 2: Street lighting Steam
lamps are usually used for street lighting, as
they switch on very slowly. The switching mode
for steam lamps is Mode 75.

Alternatively, we can use gas lanterns for street
lighting. The switching mode for connections 1
and 2 is set to 65 for this purpose.

Connection 3: Shop window lighting As

Shop window lighting
@ (mode

are often used.

Connections 4 to 6: Advertising

We can create simple yet effective illuminated
&vertising by using the flashing mode of the
connections. The three connections are set to
the same flashing periods, with different on and
off times. All connections are operated as
alternating flashers so that they are first dark
and then light.

If all three connections are switched on at the
same time, connection 6 lights up after one
second, connection 5 after three seconds and
connection 4 after four seconds. After another
second, all lamps go out simultaneously and the
staggered switch-on cycle begins again.

(mode  61)

Connections 7 and 8: Stairwells

The light in the stairwells should not be "
continuously " " switchedon" "and

&Puossible, do not press evenly and

Switch off. The required function

is provided by the random flasher (mode 100).

The settings for the times are very subjective

and are best determined by trying out different

variations. The following configuration can be

used as a starting point:

e Stairwells are always switched on for 8
seconds (t).

- then

seconds off (t The
Variation parameters

. At
maximum 60 ™

off.max)'

can under

"Variation of times" should be entered if the
same variation is to be used for t . and t . This
is not the case for stairwells. The "variation
parameter” must therefore be set accordingly
its definition inthe section

"Mode 100: Random flashing" on page 46:

* t  isconstant8seconds v, =0

® tm.Should be setto 50% - t . (30
seconds). v =4
h npulse = Vun + 8 : Voff = 32

For perfection, light effects can be added and
stairwell lighting can be switched, for example, with
effect 61 as a fluorescent tube (or as a defective
tube with effect 62, if desired).

Connections 9 and 10: Bathrooms
Our bathrooms should be switched on for a
ximum of 15 seconds (t,, ... ) and switched
off for a maximum of 120 seconds (t ... ). We
set the minimum times at 75% for the on time
(t(Gmin= 3-75 s, V(= 2) and 25% for the off
time (t( =30 s, v(,,,= 6). For this, n(,,,,= 2+

aus,min)

6-8=50is entered.
Connections 11 to 13: Living room
The lighting in the other rooms of an apartment
is programmed in a similar way to the bathroom
tghting. The times should be significantly longer
an for the stairwell and toilets.

e Living rooms are switched on for a maximum
of 60 seconds.

e They are switched off for a maximum of 15
seconds.
= From the specification, subtract

(_ an,min an,max

45 seconds) and t oftmin = 0.25 - T offmax =

4 seconds) we determine the variation
parametern_ _ =58.

pulse
Connections 14 and 15: Kitchens

aus)

=0.75

e Kitchens are on for a maximum of 20 seconds.

e Subsequently are they foramaximum
@of 10 seconds.
tenmn = 0 .75+ t oumax =15 seconds
= 0.5 tma= S Seconds
(pulse) = 36
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Mame: |B\inken |

Kategorie: |Lichteffekte |

Mode: |Mode 100 (Zufalisblinken) v

Name: |Bhnkgn\ Zubehoradresse : I:l
Kategorie: |Lichteffekte o7 Diese CVs schreiben

Mode: | Mode 100 (Zufzlisbinken)

Zubehoradresse : |7 maximale An-Zeit:

& Diese Cis 5] maximale Aus-Zeit:

@ r—r ThiTET c Variation _der Zeiten D Mode: |Mode 100 (Zufallsblinken) vl

88 %)

0...7furg, 12, ...,

T abeecrese: 1
Variationsparameter:
Variation der Zeiten l:l 6? : Cve
(©... 7fir 0, 12, ..., 88 %) = & @ Diese CVs schreiben
(e B

ximale An-Zeit: 5

shalteffee: o | [®) [ Name: Blinken |
- pimale Aus-Zeit:

(erster) Parameter: 0 [ (7| |kategories |Lichteffekte |

ite Zeiten
s : B2 Mode: | Mode 100 (zufalsbiinken) | e
Py :
e PO o LY
Ein-und Ausschalten . Diese CVs schreiben
Dimmung der eingeschalteten Lampe: | 100 % [ A

Name: Blinklichi] ‘ @ maximale An-Zeit: Izl ]

Name: |B\inken |

Kategorie: |Lichteffekte |

Kategorie: ‘L\cht- und Schaltmodi ‘ maximale Aus-Zeit: El 5
e:  Mode 18 v Variation der Zeiten
Ngd (0...?ﬁir0,12,...,86%}E|

Variationsparameter:

T
wezesaw s

Anzahl der Blinkpulse

(0: bis zum Ausschalten,

1...63: Pulszahl, i @ lz
+128: Wechselblinker)

Abb\andze\t: m s @ @
Aufblendzeit: m @ @

3 An-Zeit:
Aus-Zeiti 6
An-Zeit:
Aus-Zeit:
MName: |Leud’ﬂsmf‘ﬁ6hre\ ‘ t
Kategorie: |L|chbeffekbe ‘
Mode; |Mode 61 ~

ZA1-16+

Flackergeschwindigkeit™: l:l @ @ Name: Fernseher| |

Kategorie: Lichteffekte |

Femseh8(1 6)

aslaterne(2) Gaslaterne )"‘

Name: |Gaslahema\

|| oo e S
T
Mode: |Mode 65 (LED) ~|
e
amedbee: 1| [Fomonsem |
Stabilitt der Helligkeit I:l

@ | o/ Diesecvssctveben ||| (grafere Werte bedeuten geringeres Flacer) BA
Bildwechselhaufigkeit I:l @ @

Gite der Gasversorgung {grafiere Wertz bedeuten seltenere Bidwechse)

O:sehvunregemalio, (25| (5] [ Maximale Heligkeit: = &

1.. 100: Qualitat steigt)

Kategorie: Lichteffekte
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Connection 16: TV

A light effect is available to replicate the
television, which we will enter as a switching
mode. The TV is thus always switched on as long
as the state machine activates it. Alternatively, a
random flasher (mode 100) can be used on
connection 16, with effect 67 entered in the effect
CV to switch the TV on and off randomly.

Step 5: Set CV values Finally, under "Main
settings", set the value "8" in CV60 to disable
switching with accessory commands.

Bl cv 6o Furktionsaktivierungsarten 1> E
We enter the timing control times in thweot State
machine'JsBEtIFE5 4ibwn on the next page
and, ideatly” “'&Tgﬁ‘aéeéﬁgﬁﬁ"tﬁe time of day to the
states as aS eidentmers.

equenzsteuerung einschalten
Then wecongiderWhish, Guptits should be
active at whish+#imes. We take into account that
the outputs configured with mode 100 (“random
flasher") are not permanently active, but are
switched on and off randomly when we set an
"x" for a time period. If we do not set it, the
output remains switched off during the entire
time period.
In contrast, the street lighting and advertising
will be permanently switched on during the time
periods marked with "x".

Step 6: Write CVs

If we have a Qdecoder programmer available,
this step is completed by selecting the CV list
and pressing the "Write all CVs" button.

Quickly done.

Otherwise, we will have to do a little extra work
on our digital control centre and transfer the list
completely (but individually) to the decoder.

Step 7: Connecting the lamps
This can be time-consuming for city lighting.
However, the result is usually worth the effort.

Step 8: Check

If the programming is correct, the lighting will
now start when the power is connected to the
decoder.

Step 9: Fine tuning

Finally, you can customise many aspects by playing
with the CVs of the function outputs. With the
settings made so far, we have created a quick and
good basis for this. However, we can also simply
be satisfied with the result and enjoy the lighting
asitis.
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12, Function outputs

Most Qdecoders provide 8 or 16 equivalent and
independently controllable function outputs.

The decoders use DC voltage to control the
accessories, regardless of whether they are
connected to a transformer, a power supply unit
or the transformer input.

connected to the track signal.

12.1.  Outputs from FO andZA1

The schematic diagrams in this chapter show the
circuits implemented on the Qdecoder at the
function outputs. On the left are the
transformer and track terminals of the decoder
and on the right are one or two function outputs
and the local power supply provided by the
decoder for the accessory items.

For FO and ZA1, a switch on the decoder is closed
from the function output to the local ground.
Accessories are connected between the function
output and the local supply voltage.

Accessory
items

Transf
ormer

Function output

Receiver
L~

can be selected.

Switching variant Z2

With the switching variant, which is also
activated in the delivery state, the function
outputs of the Qdecoder are switched between
the local voltage and ground using a switch.
Accessories are connected between two
function outputs. The second is only indicated
in the diagram; its switches are not shown.

off  Functjon output
o o

il

Receiver

| Accessory |
items

Switching variant

Z1

Switching variant Z1 is identical to the function
outputs of ZA1 and FO.

Switching variant ZH1

Furthermore, Z2 allows signals or light strips with a
common ground to be switched. In the ZH1 circuit,
a switch on the decoder is closed from the function
output to the local supply voltage. Accessories are
connected between the function output and the
local ground.

G5 Function output

8E =

=5 —— Accessory

Tk
il
decoder 7H
Swit riant Z2+

% 5 (2 A% Functipn output AD

c®

£

=53 A0

= Accessori

f0r§ each fuhction
independently of

eac oytpuits-can-thus be

addi ionally@itched off.
The Qdecoder automatically ensures that both
switches are never closed, thus preventing a
short circuit between the local supply voltage
and the local ground.
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Circuit against the transformer signal

With the Z2+ circuit variant, it is possible to
switch accessory items to one of the
transformer connections if this is connected to
the track signal or a dual voltage transformer.

the
irreparable damage to the decoder.

transformer connections. You risk

If switch AO is closed, current flows through the
accessory (only) during the positive half-wave of
the track or transformer signal. When AO,is
closedthe current flows during the negative
half-wave.

When connected to the transformer terminal,

the accessory is only switched on at half
power.

When switching against the transformer
terminal, some of the decoder's short-circuit
circuits are bypassed. It is essential that the
power supply connected to the transformer

terminals has a fast-acting overcurrent
protection device.
12.3.  setting Function principle

With the ZA2, the switching principle to be used
is set individually for each function output in
four configuration variables. You will find the
CVs in Qrail under "Main settings".

The following bits must be set for the switching
variants:

e For the Z1 switching variant, the bit in CV54
or CV53 must be set.
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e For the ZH1 switching variant, the bit must be

set in CV55 or CV49.

e |f the bits for both variants Z1 and ZH1 are

set, the ZH1 variant is used.

e |f neither the bit for the Z1 nor the bit for the ZH1

switching variant is set, the connection
operates according to the Z2 circuit.

= Switching and motor modes
activate for the the corresponding
connection.
B cv 55 ZH1-5chaltvariante aktivieren fiir Ausgénge 1 bis & o 5

0000 o000
[1 schaltvariante ZH1 fiir Ausgang 1
[] Schaltvariante ZH1 fiir Ausgang 2
[1 Schaltvariante ZH1 fiir Ausgang 3
[ Schaltvariante ZH1 fir Ausgang 4
[] Schaltvariante ZH1 fiir Ausgang 5
[] Schaltvariante ZH1 fir Ausgang &
[ schaltvariante 2H1 fur Ausgang 7
[1 schaltvariante ZH1 fiir Ausgang &

0
0000 0000

255

11111111

ZH1-5chaltvariante aktivieren fiir Ausgénge 9 bis 16

Z1-Schaltvariante aktivieren fir Ausginge 1bis 8

Schaltvariante Z1 fur Ausgang 1
Schaltvariante Z1 fur Ausgang 2
Schaltvariante Z1 fur Ausgang 3
Schaltvariante Z1 fur Ausgang 4
Schaltvariante 21 fiir Ausgang 5
Schaltvariante 21 firr Ausgang 6
Schaltvariante Z1 fir Ausgang 7
Schaltvariante Z1 fur Ausgang 8

HEEERREE

S | " m b 255
5ISLe O,f modélﬁ%t\tanamﬁa tivieren fiir Ausgange 9 bis 16 b
f mode CVs (CV553, CV556, ...) are written for
the function outputs, the decoder automatically
updates the switching variants entered in CV54

and CV55 for the affected function outputs.

The bits in the CVs of the switching variant
selection are deleted in any case when the mode
CV is written. If necessary, switching from Z1 to
ZH1 must be done manually.
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12.4.
On some control units, a switch-on time t

Switch-off commands from control centres

control
wcan be set after which the control unit sends a
special switch-off command. Qdecoders only
respond to these special commands in switch
modes 24 and 29.

If bit 1 is set in CV58, the Qdecoder responds to
the switch-off commands from the control
centre in all switching modes. Function outputs
are switched on when the

"normal” switching command is received and, if
necessary, switched off again with a subsequent
switching command. If the switch-off command is
received, all affected function outputs (the
number of which depends on the selected mode)
are switched off again. The following figure
illustrates the difference using modes 1 and 41.

Operation without switch-off commands
CV58[1]=0
1

41
Operation with switch-off commands CV58[1]=

- |
' t t
41 T T
t.=%s t.=%s
tCentral |

Comm Comma

and ndA

A
12.5. | Testof'the function ogdputs

In some cases, it is desirable to activate all or
select& function connections of the Qdecoder,
regardless of the state of the decoder and the
entire system. For example, this function can be
used to check whether all consumers have been
connected correctly.

In the configuration variable CV60, bits 4 and 5
are used to activate various lamp tests.

L]
Funktionsaktivierungsarten
00000100

[] Funktionstasten aktiviert

[] Funktionsgenerator aktiviert
Zubehérbefehle aktiviert

[ sequenzsteuerung einschalten

[] cv13/Cv14 direkt verwenden {Lampentest)
[ Lampentest

Switched lamp test (CV60= 16)

Please note that when using these functions,
the outputs are switched in continuous
operation, regardless of all settings, and can
be overloaded, for example, by switches.

The configuration variables CV13 and CV14
determine which of the function connections are
switched on (see image on page 65). By default,
all function connections are activated.

CV13 and CV14 are also used on a function
(edecoder to determine which function keys are
switched on on analogue-operated systems.

Sequential lamp test (CV60=32)

In the running light lamp test, all function
connections are tested one after the other in
accordance with the set switching variant.

briefly activated. After the light has passed
through all function connections, these are
briefly switched on together so that, for
example, all connected

If all the lamps light up at the same time, the
connection, the lamp or a cable is defective.
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Single connection or all connections

In CV1022: connection number or 255 to change a

connections simultaneously

CcVv
Dimming factor in the flashing qas | 11
pause

Dimming factor (switched on) dein | 112
Fade-in time = MSB| 121
LSB| 114

Fade time ¥ IMSB| 122
LSB | 115

Switch-on time " MSB| 116
LSB | 117

Switch-off time e MSB| 118
LSB| 119

Pulse rate neuse | 120
Switching effect Seff 10
Parameter 1 per | 101

£ | Parameter 2 e | 102
E Parameter 3 pes | 103
g Parameter 4 e | 104
g Parameter 5 pes | 105
% Parameter 6 pes | 106
Parameter 7 ez | 107
Accessory address 2? A, |MSB| 150
LSB| 151

Switching mode M | 152
Country code 153

Single state or all states

In CV1022: Status number or 255 to change all

statuses simultaneously

CVv

Preconfigured sequence 501
Duration t, | MB| 30

LB | 301

Successor 500
Function outputs to 18 | ao 4

be switched on 9-16 | o | 401
+1

89-96| wu | 411

decoder




"Classic" configuration: important features of connections 1 to 16

CV1022=0
The configurations are stored under identical CV addresses for all Qdecoders.

CVs for the function connection

17123, 4|5|6|7|8| 9|10 11|12| 13| 14| 15|16

Dimming factor as | 111 121| 131|141 | 151|161 | 171|181| 191|201 211|221 | 231| 241| 251 | 261
Dimming factor your | 112|122 132 142| 152| 162| 172 182 192 | 202 | 212 | 222 | 232 | 242 | 252 | 262
Switching delay 2 | 113| 123|133 | 143 | 153 | 163 | 173 | 183 | 193| 203| 213| 223 | 233 | 243 | 253 | 263
Fade-in time ? we | 114| 124 | 134 | 144 | 154 | 164 | 174| 184 | 194 | 204 | 214 | 224 | 234 | 244 | 254 | 264
Fade time ¥ w | 115| 125|135 145| 155| 165| 175| 185| 195 | 205| 215 | 225 | 235 | 245 | 255 | 265
Switch-on et MSB| 116| 126 | 136 | 146 | 156 | 166 | 176 | 186 | 196 | 206 | 216 | 226 | 236 | 246 | 256 | 266
time LSB | 117| 127| 137| 147 | 157 | 167 | 177 | 187 | 197 | 207 | 217 | 227 | 237| 247 | 257 | 267

Switch-off ™= | MsSB| 118| 128 | 138| 148| 158 | 168 | 178| 188 | 198 | 208| 218 | 228 | 238 | 248 | 258 268

time LSB| 119|129 | 139| 149| 159 | 169| 179| 189 | 199 | 209 | 219 | 229 | 239 | 249 | 259 | 269

Pulse rate neuse | 120 130| 140| 150 | 16 | 170| 180 | 190 | 200 | 210| 220| 230 | 240 | 250 | 260 | 270
Switching effect st | 10 | 101| 102| 103 | 104 | 105| 106| 107| 108 | 109 | 110| 94 | 95| 96 | 97 | 98

Effelt parameter per | 280| 281 | 282| 283 | 284 | 285| 286 | 287 | 288 | 289 | 290 | 291 | 292 | 293 | 294 | 295
Accessory A, |MSB| 9 | 551|554 557|560 563| 566|569 | 572 | 575| 578 | 581 | 584 | 587 | 590 | 593

address »9 Lse| 1 |552]555| 558|561 564 567| 570| 573|576 | 579 582 | 585 | 583 | 591 | 594

Switch mode 2 M | 550| 553 | 556 | 559 | 562 | 565 | 568 | 571 | 574 | 577 | 580 | 583 | 586 | 589 | 592 | 595

* The fade-in and fade-out times can be entered in 1/100 seconds (CV=0 ... 127 for 0 to 1.27 seconds) or in seconds (CV=128+
0 ... 127 for 0 to 127 seconds). The maximum setting with the “classic" configuration is 2 minutes and 7 seconds. (CV = 255:
128 + 127 seconds).

2 The address and switching mode are used to determine the accessory addresses to which the connection or a connection
group is switched. Switching modes are used, for example, for light signals, but also for servo motors and other assemblies.
Accessory addresses are stored in 2 CVs, which are designated LSB and MSB [ MSB: address / 256, LSB: address - (MSB * 256)].

3Accessory switch commands are evaluated by the decoder if bit 2 is set in CV60.

Example: The pulse count for connection 4 is set in CV150, the on-time at connection 1 in CV116/117.

" P AT i

The most important configuration variables (states 1 to 50, connections 1 to 16) can be changed at
addresses 300 to 549 according to the right-hand side of the table as long as CV1022 has the default
value 0.

State 1 2 3 4 +1 50
Successor state N, 500 501 502 503 +1 549
Duration of the state t, | MSB 300 302 304 306 +2 308

LSB 301 303 305 307 +2 399
Function outputs to be 1-8 | a0 401 403 405 407 +2 499
switched on 9-16| x| 400 402 404 406 +2 498




Development

Qelectronics
Engineering Office GbR

Dr. Thomas Leitner
and colleagues

Am Sandberg 7A
01259 Dresden

www.gelectronics.de

Qdecoder

Sales Switzerland EU Sales

Qdecoder GmbH Qdecoder GmbH

Gewerbestrasse 21 Branch office Germany

5312 Déttingen .
g Lonzaring 11

79761 Waldshut-Tiengen
+49 171 830 96 68
@ +4156 426 4888 @ www.qdecoder.d e
» www.qdecoder.c h k info@qdecoder.ch
= info@qdecoder.ch =

THE ALL-ROUNDERS

THE SPECIALISTS IN DECODERS FOR:
Light signals and lighting

Magnetic drives Points and
semaphore signals

Motor and servo-driven
points and model motors


http://www.qdecoder.de/
mailto:info@qdecoder.ch
http://www.qelectronics.de/
http://www.qdecoder.ch/
mailto:info@qdecoder.ch

