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INTRODUCTION

Congratulations on choosing a Qdecoder.

This guide contains the most important information for commissioning the 
Qdecoder. The use of the decoders is described in detail in the Qdecoder 
manual and in the Qdecoder professional guide. You can download the books free 
of charge at any time from the website www.qdecoder.de or purchase a printed 
version. We recommend our free Qrail software for operating the decoders.
You should read these operating instructions carefully before commissioning a Qdecoder. If 
Qdecoders are used in a manner other than that described in these operating 
instructions, you will lose the warranty protection for the decoder. In particular, do not 
exceed the specified values for voltage and current under any circumstances. You risk 
destroying your decoder. The decoders must not be exposed to moisture or direct sunlight.

The properties of a Qdecoder are set using so-called configuration variables 
(abbreviated CVs). These can be read and also changed using the Qdecoder 
programmer or another digital control centre. For more information, please 
refer to the instructions for your control centre. An overview of the 
configuration variables can be found on page 55.

Qdecoders operate with the DCC protocol as delivered and switch to 
Märklin/Motorola when the value "2" is written to CV57.

Accessory commands of the digital system are represented in the documents with
"1 " or "1 ". The number indicates the accessory or turnout address to be set on the control centre. 
" " stands for the switching command for the stop signal. Depending on the control centre or 
handheld device, the corresponding button is red and/or marked with one of the symbols "-", " " 
or "�". " " indicates the switching command for the signal showing "proceed". The corresponding 
button is either green
executed and/or marked with one of the symbols "�", " " or "�". "A

Z
  " denotes a switching 

command with the accessory address entered in the configuration variables
.
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CONNECTIONS

The button is used to 
reset and program the 
decoder.

The components to be controlled are 
connected to the function connections 
labelled 1 to 16.

Precision connections are 
marked with a "P".

In most cases, the blue "+" connection serves as a 
common return conductor.

The LED is used to indicate operating states.

The digital signal must be connected to the track 
terminals.
All cables should be twisted.

The decoder receives its power via the transformer connections. 
Either the transformer connection is also connected to the digital 
signal or to a transformer or power supply unit with a voltage between 
12 and 18 V.

To program the decoder on the programming track, the transformer and 
track terminals must be connected together to the programming track 
connection on some control centres.

The function connections are not protected against short 
circuits with the track signal! A short circuit with the track 
signal can destroy the decoder.
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1

CONNECTIONS

Most signals, points and individual consumers are connected to the blue-
marked return conductor.
Signals equipped with LEDs, LED strips or multicolour LEDs can only be controlled against the 
blue return conductor if they have a common positive pole (the anodes of the LEDs are 
connected together at one terminal). LED modules and multicolour LEDs are commercially 
available with both a common cathode and a common anode. Signals usually have a common 
anode.

Consumers can be operated at any connection of a Qdecoder. In the following examples, 
they are always shown at connection 1 (and the following ones) for the sake of simplicity.

3...10 kΩ

1
2
3

1
2
3

Lamps or LEDs with series resistor (e.g. with any 
light modes)

RGB LEDs with common anode on three 
connections – each with series resistor

Any light signals with incandescent lamps or
LEDs with a common 

anode.

Relays
Note the voltage range!

Magnetic items
e.g. points or semaphore signals

Lamps that are constantly switched on (or 
LEDs with series resistors)
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CONNECTIONS

Consumers can also be connected to the brown return conductor (ground).
Signals equipped with LEDs, LED strips or multicolour LEDs can only be connected to ground if 
they have a common negative pole (the cathodes of the LEDs are connected together to one 
terminal).

For connections that are to be switched against ground, a bit must be set in configuration 
variables 55 or 53 for each connection (see also page 56).

3...10 kΩ

1
2
3

Lamps or LEDs with series resistor (e.g. with 
any light modes)

RGB LEDs with common cathode on three 
connections – each with series resistor

1 Viessmann® semaphore signals
2
3

Relays
Note the voltage range!

Magnetic items
e.g. points or semaphore signals

Lamps that are permanently switched 
on (or LEDs with series resistors)
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Two settings must be made for each signal, each turnout, each individual 
lamp, etc.:

• the accessory address AZ , under which switching takes place and

• the switching mode M, which determines how switching is 
performed. All switching modes can be mixed on a Qdecoder.

CONNECTIONS

Accessory addresses, switching commands and switching modes
ZA series Qdecoders function as accessory decoders when delivered. The 
outputs are switched on, off or changed by switching commands from the 
digital control centre. The reaction triggered by a switching command is 
determined by switching modes, which are briefly described in these 
instructions.

A detailed introduction to switching modes and accessory commands is included in the 
Qdecoder manual. The configuration variables in which M and A

Z
  are entered are listed on 

page 10.
An example:

Enter the address and mode for the LED at 
connection 16.

Enter the address and mode for the relay at 
connection 15.

Enter the address and mode for the signal at 
connection 12.
No entries for connections 13 and 14.

Enter the address and mode for the switch at 
connection 10.
No entries for connection 11.

Enter the address and mode for the lamp at 
connection 9.
Mode can be any light mode.
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CONNECTIONS

Adjustable properties of function connections   
The properties of function connections can be set using a variety of 
configuration variables. The following can be set individually:

• The switch-on time ton

• The switch-off time toff

• The pulse count npulse

Continuous operation (factory setting) is the simplest operating mode and is used, for 
example, for most light signals. If a function output is to be switched in continuous operation, ton  
of the
Output is set to zero. The values for toff  and npulse  are
then ignored.

In pulse mode (e.g. for switching points), the function output is switched on for ton. It 
then remains switched off until a new switching command switches it on again.

If a flashing light is to be operated on a function output, ton  (lamp lit) and toff  (lamp not lit) 
must be set. npulse  is set to zero. The output flashes until it is switched off again.

In pulse mode, the lamp stops flashing after a specified number of pulses. After flashing 
n

pulse
times, the output remains switched off or on (see details below) until it is switched on again 

by a switching command. n
pulse

can be set between 0 and 127.

When the function outputs are set to alternating flashing, ton  and toff  "switch" their 
meanings. During t(on)  ,the output is switched off, and during t(off)  ,it is switched on. To operate a 
connection as an alternating flasher, the value 128 + npulse must be entered in the configuration 
variable for the pulse count.

• The dimming don  (in %, factory setting: 100)
... specifies how brightly a lamp shines at the connection.

In the case of temporary flashing (npulse> 0), the output is switched off after the set number 

of pulses. If it is to remain switched on instead, the value 128 + deinmust be entered in the 

configuration variable for dein.
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CONNECTIONS

• The dimming doff  (in %, factory setting: 0)
... specifies how bright a lamp at the connection shines during the flashing pause and/or 
when it is switched off. If a switched-off output is to be "really" switched off,the desired
dimming value for the flashing pause is entered in doff. If doff  should also be set to the desired dimming value 
when switched off
If the output is to be used, enter the value 128
+ doff  must be entered in the configuration variable.

• The fade-up time tup  (factory setting 0.25 s)

... specifies how long a lamp at the connection from doff  to don

.

• The fade-out time toff  (factory setting 0.25 s)

... specifies how long a lamp at the connection from don  to doff
is dimmed.

• The switching effect configuration variable

... determines how the connection is switched. (Factory setting 0 =
"Normal" fade-in and fade-out)

• Switching effects
... can be set with up to seven parameters (pE1 to pE7 ) In "normal switching", pE1 determines 
whether the switch-on or switch-off process starts with a delay. If switching on is to be 
delayed (e.g. for Swiss signals), the time between the arrival of the switching command and 
the actual switching on is entered in pE1. If, on the other hand, switching off is to be delayed, 

the value 128 is added to pE1for the time between the arrival of the switching command and 
the actual switching off
.
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CV-SET

CVs for setting function connections
Qdecoders support two methods for setting the properties of function 
connections.

• The "classic" method allows all configurations already known from first-
generation decoders to be achieved for ports 1 to 16 (under the same CV 
addresses as for other Qdecoders).

• Since the Qdecoders of the ZA series allow more settings than can be 
entered in the 1024 configuration variables programmable by most control 
centres, there is the "single port" method.

To use this method, enter the number of the connection to be set in CV1022. 
If all connections are to be configured identically, enter the value 255 in 
CV1022. The contents of CV1022 are not stored in the decoder and are 
deleted when the decoder is switched off.

Setting times
Times are usually specified in 1/100 seconds in the Qdecoder configurations. Many times are 
stored in 2 CVs, which are designated LSB and MSB. The time value divided by 256 is stored in 
MSB and the remainder of the division is stored in LSB.

For example, if 1 minute is to be set:

• 1 minute = 60 seconds = 6,000 hundredths of a second.

• The following is entered in MSB : 6,000 / 256 = 23

• The following is entered in LSB : 6,000 - (MSB * 256) = 112

In many cases, the exact time is not important, so that for longer times the entry of the LSB 
can be omitted. If only MSB=23 is entered in the example, this results in a time of 23 * 2.56 s 
= 58.88 s – which is fairly close to the desired minute.

A maximum of 10 minutes and 55.35 seconds can be set (MSB
= LSB = 255).

ZA I N S T R U C T I O N S 9



CV-SET

Single connection or all connections
In CV1022: Connection number or 255 to change all 
connections simultaneously

CV

"Classic" configuration

CV1022 = 0
The configurations are b

Dimming factor in the flashing 
pause Dimming factor (switched on)

daus 
dein 111

112 Dimming factor daus

Fade-in time 

Fade-out time

tauf 

tab

MSB 
LSB 
MSB 
LSB

121
114
122
115

Dimming factor 
Switching delay 
Brightening time 1

Fade-out time 1)

your 
pE1 
tauf tab

Switch-on time

Switch-off time 

Pulse count
Switching effect

on

on

MSB 
LSB 
MSB 
LSB
nPulse

116
117
118
119
120
100

Switch-on
Time

Switch-off 
time

Pulse count
Switching 
effect

on

Off

MSB

LSB 
MSB 
LSB

nPulse

Parameter 1
pE1

101 Effelt parameter
pE2

Parameter 2
Parameter 3
Parameter 4

pE2 
pE3 
pE4

102
103
104

Accessory 
address 2)3)

Switching mode 2

AZ MSB LSB 
M

Parameter 5
Parameter 6
Parameter 7

Accessory address 2)3) AZ

Switching mode Country code

pE5 
pE6 pE7 

MSB 
LSB 
M

105
106
107
150
151
152
153

1  Fade-in and fade-out times can be 
set in seconds (CV=128 + 0 2 
minutes and 7 seconds

2)  Switched with address and 
switching mode group. S motors 
and other components can be 
designated [MSB:

3)  Accessory switching commands 
are used. Example: the pulse count 
for
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CV-SET

on: important properties of connections 1 to 16

are stored under identical CV addresses for all decoders.

CVs for functional connection

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
111 121 131 141 151 161 171 181 191 201 211 221 231 241 251 261

112 122 132 142 152 162 172 182 192 202 212 222 232 242 252 262

113 123 133 143 153 163 173 183 193 203 213 223 233 243 253 263

114 124 134 144 154 164 174 184 194 204 214 224 234 244 254 264

115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265
116 126 136 146 156 166 176 186 196 206 216 226 236 246 256 266

117 127 137 147 157 167 177 187 197 207 217 227 237 247 257 267

118 128 138 148 158 168 178 188 198 208 218 228 238 248 258 268

119 129 139 149 159 169 179 189 199 209 219 229 239 249 259 269

120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270
100 101 102 103 104 105 106 107 108 109 110 94 95 96 97 98

280 281 282 283 284 285 286 287 288 289 290 291 292 293 294 295
9 551 554 557 560 563 566 569 572 575 578 581 584 587 590 593

1 552 555 558 561 564 567 570 573 576 579 582 585 588 591 594

550 553 556 559 562 565 568 571 574 577 580 583 586 589 592 595

can be entered in 1/100 seconds (CV=0 ... 127 for 0 to 1.27 seconds) or
... 127 for 0 to 127 seconds) A maximum of can be set with the "classic" configuration. (CV = 255: 128 + 127 
seconds).
e determines under which accessory addresses the connection or a connection switching modes are used, for 
example, for light signals, but also for servo groups. Accessory addresses are stored in 2 CVs, which are evaluated 
by the decoder with LSB and MSB address / 256, LSB: address - (MSB * 256)].

evaluated by the decoder if bit 2 is set in CV60.

Connection 4 is set in CV150, the on-time at connection 1 in CV116/117.
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25 26 27 28 41 28

SIDING

The two coils of a changeover relay or a 
magnetic turnout or signal drive are 
connected to two consecutive 
connections on the decoder. The return 
conductor of the two coils is connected 
to one of the blue terminals (  ).

(Optional) 
push button 
for manual 
switching

Turnout / relay

If the turnout position does not meet expectations after switching, the two connections must 
be swapped.

A single relay is connected between one of the function outputs 1
to 16 and one of the blue terminals  as a return conductor.

Relays, turnouts and semaphore signals can be switched manually or remotely using push 
buttons, reed relays or light barriers connected in parallel to the decoder output.

Do not use switches that switch against the track or digital signal or another supply voltage, 
especially track contacts. You risk destroying the decoder. Connect additional switches 
exclusively to the brown terminals.
When using additional switches, we recommend the use of relays or turnouts with limit 
switches to prevent excessive strain on the coils due to excessively long switching pulses.

Pulse duration
pulse duration

¼ s ½ s   1 s   2 s

Continuous 
operation

permanent

DCC off

DCC off: Duration is set at the control station
DCC off: control station handles pulse duration

12

decoder

20 21 22 23

42 24

decoder



TURNOUT

Modes: up to or 3 4
Point motors and LGB or

Piko turnout motors are 2
with 2 consecutive connections of the

decoder. With the 
Conrad motor, the two brown cables are 
screwed together to one terminal of the 
decoder and the red cable to the other 
terminal. The yellow and pink
The cables of the Tillig drive   are connected to one terminal of the decoder and the red cable to the 
other terminal.

If the switch position after switching does not meet expectations, the two connections must be 
swapped.

Modes: up to or

In this switching variant, up to 16 turnout 
drives can be controlled.
Switching against the transformer terminal 
only works if the decoder is supplied with AC 
voltage or with the track signal.

To the 
transformer 
connection of 
the decoder

Never switch accessories against the track signal without also connecting the transformer 
terminals of the decoder to the track signal. You risk destroying the decoder and 
accessories.

When switching against a transformer terminal, the accessory is only switched on at half 
power.
When connected to 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 fuse.

ZA I N S T R U C T I O N S 13
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LIGHT

Individual lamps and LEDs are connected between one of the function outputs 1 
to 16 and one of the blue terminals. .
For incandescent lamps, the brightness can be reduced by dimming (CV112, CV122,
...) or by series resistors.

LEDs require series resistors. Operating without series resistors risks 
immediate destruction of the LEDs. Before commissioning, be sure to check 
whether series resistors are already integrated in the connected signal 
model, etc.

Lamps or LEDs that are permanently switched on are connected between a blue   
and a brown   terminal. (LEDs must be connected with a resistor!)
The lamps or LEDs of the light strip or light signal are connected like individual lamps to 
consecutive function outputs of the decoder. The common return conductor is connected to 
one of the blue terminals   .
SIMPLE LIGHT MODES

• In mode 1, the function output is switched off with the command and and 
gently dimmed up and down in ¼ second intervals.

• Mode 17 switches "opposite" to mode 1. It is switched on in idle mode and is 
switched off with the switch command.

• In mode 18, the output flashes with a 0.6 s on time and a 0.6 s off time. In 
mode 101, identically set connections switch randomly and slightly differently, 
while in mode 100 they differ greatly.

• Mode 41 works like Mode 1, except that the function output is neither faded 
in nor out.

• In modes 2 to 16, one output from 2 to 16 is always switched on, while the 
others remain switched off.

• In modes 42 to 50, the function outputs are neither faded in nor faded out.

14



LIGHT

Mode Time
Modes "1 out of n"
modes "1 out of n"

🗲
A

1

LIGHT EFFECTS

1 1

2

3

10

11

16

Switching commands 🗲
switching commands

A
 1

In addition to the simple light modes, Qdecoders provide a range of light effects that 
can be set using special switching modes. The function output is normally switched on 
(as in Mode 17) and can be switched off using a switching command from the digital 
system.
Some effects provide different modes for operating an incandescent lamp and an 
LED; some can only be displayed properly with LEDs or incandescent lamps. The 
most important ones are:

61 Incandescent lamp 62 Defective incandescent lamp

63/64 Spark plug 65 Gas lantern (for LED)

67 Television 68 Colour television

69 Campfire 73 Welding machine

75 Steam lamp 76 Rotating beacon

120 Lighthouse 104 Sparks

ZA I N S T R U C T I O N S 15

161 2

111 2

101 2 50

431 2 3

421 2

41

1

17

18

10 Times
random

random
timings

101 times
slightly

random, but
timings

simila
r

ch
random
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LIGHT

61 62 63 65 69 104 76   121 73 103 120
defective
defective 66 70

slow fast
slow   fast

continuous periodic
permanently periodically

67 68 71 72 102
1 2 3

R G B
1x

single
+pre-flash occasionally
photo random

In modes 102 to 104, the function is randomly switched on and off or triggered in 
random sequence.

RANDOM AND TIME-DEPENDENT LIGHTING
With multi-phase light switching modes 105 to 108 available, lighting for residential 
areas and cities can be easily implemented. Switching commands are used to switch 
between the four times of day: day, dusk, evening and night. Function outputs set to 
the same mode behave differently due to random switching.

Living 
room

Stairwell
Toilet Kitchen Switching commands

A
Z

A
Z

A
Z
 +1 A

Z
 +1

105 106 107 108 Day   Twilight Evening Night

DOCUMENTATION
On the Qdecoder website www.qdecoder.de, you will find further information 
on lighting control in the manual and the professional book, as well as in an 
overview under "Application notes".
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SERVOS

Servo motors are supplied with a voltage of 5 V. Unlike the ZA3-Servo-8 and ZA3-
Servo-16 modules, Qdecoders of the ZA1 and ZA2 series do not themselves 
provide 5 V voltage for operating the servo motors.

To power the servo motors, you need a power supply that delivers 5 V and 
provides sufficient current. Please note that servo motors can consume 
considerable amounts of current. 5 V power supplies are available from 
electronics retailers and DIY stores, for example as USB chargers.

The ground wire of the power supply must be connected to the brown ground 
terminal of the decoder. Connect the control wire of the servo (usually white or 
orange) to a function terminal programmed to a servo mode. Connect a resistor 
of approx. 10 kOhm between the function terminal and the 5 V wire.

5V
10k

Relay

Be sure to connect the servo only after you have set the connection to 
servo mode. Before reprogramming the connection and especially 
before resetting the decoder, be sure to disconnect all servos from the 
decoder. Otherwise, you risk destroying the servo motors.

ZA I N S T R U C T I O N S 17



SERVOS

Modes for servo motors
The position of a servo motor is determined by control pulses, which are 
typically between 1 ms and 2 ms long and are all transmitted within 20 ms.
20 ms. Depending on the type of motor, shorter or longer control pulses may 
also occur. The lengths of the control pulses are entered in µs in the 
configuration variables of a Qdecoder, with two CVs being used for each 
position. This allows the positions to be defined very precisely.

General servo motors
Qdecoders offer three modes for servo motors, in which it is possible to switch 
between two, three or four positions.

Fashion

Meaning CV Unit Value

Pulse duration for position 1 (left) 256·doff +pE1 µs 1000

Pulse duration for position 2 (right) 256·don +pE2 µs 200

Pulse duration for position 3 256·pE3 +pE4 µs 1350

Pulse duration for position 4 256·pE5 +pE6 µs 170

Duration of a movement from position 1 to 
position 2

tauf 0.01 s 20

Duration of movement from position 2 to 
position 1

tab 0.01 s 20

Switch off control pulse after on 0.01 s 300

For configuration variables and their addresses, see page 10.
Positions 3 and 4 must be between positions 1 and 2.

18
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SERVOS

Servo motors for points, signals and barriers Qdecoders offer special modes 
for servo motors that control points, signals or barriers on model railways.

Mode

Positions 1 and 2 of the end positions, the speed of the movements and the 
transmission duration of the control pulses after a switchover are defined as for 
standard servo modes.

Meaning CV Unit
Pause in centre position

"Changeover by the signalman"

pE3 0.01 s

Rock back to left end position
"Spring return of the switch blades"

pE4 µs

Right end position rocking back pE5 µs

Number of post-oscillations in left position pE6 -

Number of oscillations in right position pE7 -

The modes have very different default values. Please try them out.

Modes for core polarisation

Mode

Relay switches when 
switch is set to
"right"

Relay switches in switch position
"left"

In the modes for the frog polarisation relays, the number of the servomotor connection is 
entered in the CVs of accessory address A

Z
instead of the accessory address of the turnout.

ZA I N S T R U C T I O N S 19
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SIGNALS

SIGNALS (WITHOUT COUNTRY CODE)
Modes 2, 3, 19 and 163 to 165 can be used for simple signals with up to three 
signal aspects and for some main and distant signals of the H/V signalling system of 
the German Federal Railways. They enable the signal images to be switched, but do 
not offer the switching relay simulation of the special light signal modes with 
country code 1. Mode 164 is used for free-standing distant signals, mode 165 for 
distant signals mounted on the mast of a main signal.

Switching state
Mode Connections

connections Address Address Adr+1 Adr+1

- -

-

-

20



SIGNALS
COUNTRY CODE

In addition to the modes for switching simple signals presented on page 20, 
Qdecoders provide prototypical control for all signal systems from 13 
European countries and country groups to date. The details are described in the 
Qdecoder signal book, which can be downloaded free of charge for all 
countries at www.qdecoder.de. The signal book for German railways is also 
available in printed form. The following pages provide an overview of all signal 
modes implemented in your Qdecoder.

Before you describe the configuration variable for a signal mode, you must 
enter the country code value in CV56. You will find this in the map below and 
at the beginning of the respective country chapter.

Then reset CV56 to the value "0" if you want to configure light effects or 
servo motors on the function connections of your decoder in addition to 
signals.

10
9 8

13 13

13
7 13

13

planned

4 12
13

5
6

1
13

3

planned 2

11
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SIGNALS
GERMAN SIGNALS

HV SIGNALS RAILWAY CROSSING
63 61 19 2 62 149 99 CROSSING LIGHT

174

65 67 187 172

64 66 186 68 69 218 203 206

200 201

KS SIGNALS with separate main and advance signal

85   156   86   157   87 88 169 ⇦ main and approach addresses separate

3 158 89   159 90 91 2   160   84 2 160 19   161

v(Zs3)> v(Zs3)<
v(Zs3a) v(Zs3a)

215 201 203   216

The modes are described in detail in the German Railway Signal Book, which can be downloaded free of 
charge from the website www.qdecoder.de.

22
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Country code: 1

213

+ +

212

+
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1
2

92 93 94 95
188

175

HL SIGNALS with separate main and advance signal addresses

73 74  ⇦ main and approach addresses separated
82 83 75 2 19 76 77 78 217

201   203   216 201 206   218

+

EXPERIMENTAL SIGNALS

166 167 168 3 3 162 163 164

Address
d

SV SIGNALS TRAM SIGNALS STOP SIGNALS
TRAM SIGNALS

2 97 165

SHUNTING AND OTHER SIGNALS
96 98 3 2 3 1 190 191 192 193

ZA
I N S T R U C T I O N

S  

5 
1

  2
4 

3
  3
1

6 
1

  2
5 

7
  3
4

23

81

72

80

71

79

70

195949392

212 214

+ + +

188 2



Country code: 2

SIGNALS
SWISS SIGNALS

SIGNALS TYPE L

102   103   103   104   171   105   106 107 184

⇦ enter here
“Caution”

The advance signal follows the main signal on the 
decoder:

flashing auxiliary signal
flashing ...

108

113 117 177 121

115 119 179 123
Advance signal connected individually:

When stopping at the main 
signal, VS ... when stopping at 
the main signal, the approach 
signal shows ...

⇦ "Caution"
"Caution"

⇦ dark
nothing

109 110 111

COMBINATION SIGNALS TYPE L
124 125 126 127 185 189

100 101 129

1 17

The modes are described in detail in the Swiss Railway Signal Book, which can be downloaded free of 
charge from the website www.qdecoder.de.
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SIGNALS TYPE N

102 130 131

132

⇦ Single address

⇦ Main/approach addresses separately
main/approach addresses separated

140

NUMERALS FOR TYPE N

110 180 181 ⇦ to "Warning" (mode 102)
adds to "caution" (mode 102)

⇦ to single address signal (mode 130,131)
adds to single address signal (modes 130, 131)

⇦ to dual address signal (mode 132)
adds to separated address signal (mode 132)

5 
1

  2
4 

3
  3
1

6 
1

  2
5 

7
  3
4
⇧ all digits (1 ... 9)

⇧ digits 3, 4, 5, 6, 8, 9
⇧ 3 independent digits

⇧ 1 single digit

SHUNTING SIGNALS, INCLUDING SWISS MODES

129 102 102 128 142

143 173 144

ZA I N S T R U C T I O N S 25
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Country code: 3

Country code: 4

SIGNALS
ÖBB SIGNALS

152 153 154 145 146 150 148 19 155 2

201 203 207 209

147 151

SIGNALLING SYSTEM 1946 OTHER SIGNALS
2 158 159 164 216 175

165 166 167 168

SIGNALLING SYSTEM 1955 2 2 168

2 3 2 19

160 161 162 163 169 174

ADD-ON SIGNALS

219 216

26



Country code: 6

BENELUX SIGNALS

Country code: 5

⇦ Continuous operation
continuous mode

206 4 2

176 171 3 2 170 2

177 172
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2 149 2 2 150 151 152

153 157 153 153 154 155 156



SIGNALS
SCANDINAVIA

Country code: 7

101 102 103   104   105   106   107   108 106   110 111 112

114   115   117   119 121 122 87 123 2

116   118   120

124 125 126 126 127 113

Country code: 9

2 81 82 83 151 85 86 87 2 88

89 153

28

84



Country code: 8

2 19 61 62 63 64 65 66 67 68 69

70

TGOJ SIGNALS

74 75 76 77
71 72 73

Country code: 10

2 19 91 92 94

96 97 3 82 87

E 
234

E
19

234

95
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SIGNALS
SPAIN

2

140

3

19

141

⇦ red/green/(yellow)
red/green/(yellow)

⇦ red/green/green+yellow
red/green/green+yellow

⇦ incl. flashing signal terms
including flashing aspects

19 142 143

200

2 144 145 148

200

201

202

⇦ Continuous light / not flashing

⇦ Flashing light / flashing

⇦ Continuous + flashing / flash+non flash

207 206

219 220

70 71 72 73 74 121 122 123 124 125 121 122 123 124 125

30

Country code: 12

Country code: 11

2



MAIN SIGNALS
MAIN SIGNALS

ADVANCE SIGNALS
ANNOUNCING SIGNALS

ADDITIONAL 
SIGNALS

ADD ON SIGNALS

POLAND
BLOCK SIGNALS

BLOCK SIGNALS

2 19 76 77 78 75   120   216 234 201 206 2 3 140

SIMPLIFIED

Ms 2 Ms 2+ Sz Sz

bez S3 with S3

SIGNALS OF THE 50S
SIGNALS OF THE 50S

SIMPLE 
SIGNALS

OLD MULTISECTION SIGNALS
OLD MA SIGNALS

2 2 3 4

SHUNTING AND OTHER SIGNALS
2 2 2 3 98 141 142 52

bez Rt5 z Rt5

EXPERIMENTAL SIGNALS OF THE FORMER GERMAN RAILWAYS

2 19 150
19

151

TRAM SIGNALS
TRAM SIGNALS

2 97 165
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19 143 19 143 19 19 2 146 147 145 144



Country code: 13

SIGNALS
RUSSIA, ETC.

MAIN SIGNALS

2 19 76 131 132

ADVANCE SIGNAL
ANNOUNCING SIGNALS

ADDITIONAL 
SIGNALS

ADD ON SIGNALS

TRAM SIGNALS
TRAM SIGNALS

120   133   134   135 136   137   206   206 2 97 165

BLOCK SIGNALS
BLOCK SIGNALS

SHUNTING SIGNALS, ETC.
SHUNTING AND OTHER SIGNALS

2 3 19 76 131 19 132 238 2 1

32

126 127 128 129 127 130



GENERAL ADDITIONAL SIGNALS

ADD-ON SIGNALS NUMERALS
2 3 6 9

Main signal

Any (replacement signal)
main signal

Stop

Proceed

Slow speed only
proceed slowly only

Slow speed and other driving 
terms proceed slowly and 
further proceed aspects

+

200 201 202

 

 

5 
1

  2
4 

3
  3
1

6 
1

  2
5 

7
  3
4

SINGLE NUMBERS
Numerals (no add-on signal)

numerals (no add-on signal) 190 191 192 193

COMBINATIONS + OTHER / SIGNAL COMBINATIONS + OTHER ADD-ONS

212

213

+ 216
Identification 
light (KL)

+ + out of service

217
Replaceme

nt red
2nd  red

219

214 + +

234 + + KL

218 220

disturbed signal
disturbed signal
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All country codes

203 204 205

206 207 208 239 194 195 196

235 236 237

209 210 211 240 197 198 199



SIGNALS
MULTIPLEX SIGNALS
One multiplex signal can be connected to each of the function outputs 1 to 4, 5 to 8, 
9 to 12 and 13 to 16. Please refer to the diagram for the assignment of the four 
function outputs to the signal connections.
You can connect multiplex signals to the decoder using the adapter available as a 
Qdecoder accessory, or you can purchase the deluxe version of the decoder, which 
is equipped with a pin header and already contains the necessary resistors.

Never connect the signals directly to the screw terminals of the decoder.
Qdecoders support all signal types currently available on the market (see overview 
on the next page). The Viessmann®order numbers are indicated in grey.
Depending on the signal type, up to three addresses are specified. For single signals, 
only address Adr1 is used. Main/advance signal combinations use Adr1 for the main 
signal and Adr2 for the advance signal. For Ks signals with additional signals, another 
address (Adr2 or Adr3) is used for switching the additional signals. The addresses used 
for the individual signals are listed in the overview. Depending on the function outputs 
used for the signal, the address(es) and switching mode are written as a configuration 
in the following CVs of the decoder:

Signal address
Signal on Mode

Adr1 Adr2 Adr3

1 ... 4 CV550 CV1 CV552 CV555

5 ... 8 CV562 CV561 CV564 CV567

9 ... 12 CV574 CV573 CV576 CV579

13 ... 16 CV586 CV585 CV588 CV591

You can find a more detailed application data sheet for Viessmann signals on 
our website at www.qdecoder.de.
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100

L6 
L9

4720
L1

101  4730

L0 L1
L6 
L9

108

L7 L10 L8

4727
4728

L2

L4 L7 102  4721

L2

 L4 L7 

L11 

103  4722
L5

L7 
L10
L5

L4
104  4723

L8

L11

 L4  L7 105 4724  L4  L7 106 4725 L4107  4726

4752

L1
L6 

L9
L2

L11 

L1
L6 

L9
L2

4750  
L7

4753  L5

L6 
L9

L8 
L10

L11 
L1

L2

4751

Adr1: Main signal
Adr2: Pre-signal

Adr1: Main signal
Adr2: Distant signal

Adr1: Main signal
Adr2: Distant signal

110

L8
L4 L11

L0

4040 L3

L7 
L4

111 4042

L3 112 4043  L3

L7 L8

113 4045 L3  L7L8 114

L7

4046

L4 
L10

L4 L11 L4 
L10

L11

L5

Adr1: Main signal
Adr2: Additional signals

L0 L5
L0

Adr1: Main signal
Adr2: Distant signal

Adr1: Main signal Adr2: 
Advance signal Adr3: 
Additional signals
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PUSH BUTTON

Qdecoders are capable of evaluating pushbuttons or reed switches. Connect the 
pushbutton to the first free function output after the object to be switched. The 
function output of the pushbutton is configured with a pushbutton switching mode 
(e.g. 224). In addition, complex functions can be implemented with pushbuttons in 
the function generator of the Qdecoder. Connect the pushbutton to any free 
function output, which in this case does not require any special configuration.
The buttons must be connected 
between a function output and the 
blue terminal via a 100 Ω series 
resistor.

100 Ω

An LED (with series resistor) can be connected in parallel with the pushbutton. It is 
switched on when the switched object is switched on.

Ready-to-connect reed switches and push buttons in various colours are 
available as Qdecoder accessories – both illuminated and non-illuminated.

Without LED   With LED
no LED   with LED

- Signal button for the third address of a signal 230 231

Signal pattern button: The signal switches to a
specified signal pattern

232 233

36

11

Simple push button: Switch signal images around the circumference 224 225

Signal button: Signal patterns always switch via "Stop" 226 227

- Signal button for the second address of a signal 228 229



ZA2 MODES

LED LIGHT STRIPS AND SIGNALS
... are designed either with a common 
positive return conductor (common anode) 
or with a common negative return conductor 
(common cathode). The differences in the 
circuit are shown in the image on the right. 
Most manufacturers supply their models with a 
common anode.

The common return conductor is connected to one of the blue or brown 
terminals as required.

To correctly control light strips and signals with a common cathode, the configuration variable for 
the signal or switch mode must be written and then CV55=CV53=
255 (🡪  all function outputs configured for common cathode) must be changed.

VIESSMANN FORM SIGNALS
... have a common ground return conductor. 
Modes 33 and 34 are intended for them.
MODEL MOTORS
In mode 32, a motor is operated between two
  connections of the decoder, and in modes 33 and 34 between 32 decoder
31 between one terminal and one pole of the transformer 
connection. Motors have three switching states: stop, left 
rotation and right rotation.
RED-GREEN SIGNALS AT A CONNECTION
A red-green signal can be connected to a

to the transformer 
connection of the 
decoder

31
connection if "red" is connected between the connection and ground and "green" is 
connected between the connection and the return conductor.
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decoder

Return conductor

Return 

conductor Common Common
anode Cathode



.

The switching modes set via CV550, CV553, etc. are also effective for 
Qdecoders operating as function decoders.

FUNCTION DECODER

Every Qdecoder can be used as a function decoder. Function decoders switch 
outputs depending on the function keys activated at the control centre, whose 
status is continuously transmitted to the decoder.

The North American Model Railroad Association (NMRA) has developed a 
procedure, now in widespread use, for switching one or more function 
connections using the locomotive function keys of a digital system. This 
procedure, known as NMRA mapping, is also supported by Qdecoders.

NMRA mapping for locomotive function keys
NMRA mapping is switched on and off with bit 0 of CV60. In the factory default 
setting, it is switched off for Qdecoders of the Z series.
After activation (CV60=1), the decoder responds to function keys of the first (short 
or long) locomotive address.

CV33 to CV46 determine which function connections are switched with which 
function key, whereby there is a configuration variable for each function key, in 
which a bit stands for a function output to be switched on. A total of up to 
eight connections can be switched on with each key. Which ones these are can 
be seen in the table on the right.

The values entered in the table can be added together.

Example: If CV42 has the value 12, function outputs 6 and 5 are switched on 
with the F8 function key.

Function connections 14 to 16 are (always) switched by function keys 13 to 15.
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FUNCTION DECODER

NMRA function mappingCV Button
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

33 Light (forward) 128 64 32 16 8 4 2 1
34 Light (rear) 128 64 32 16 8 4 2 1

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 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
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SEQUENCE CONTROLS

Sequence controllers
Qdecoders can be used to control time-based (switching) sequences after bit 3 
has been set in CV60 (CV60 = 8). The decoder implements a so-called time-
controlled state machine.

Qdecoders of the ZA series contain a sequence controller with 100 states (e.g. 
time steps of a sequence), which are numbered from 1 to
100 and whose properties are defined in
configuration variables:

• The duration tZ  (in 1/100 s)
... specifies the time after which the state is terminated (factory setting: 100 = 1 s). What 
happens after this time depends on other configuration variables. As a rule, the system 
switches to the next state.

If t
D
has the value "0", the state is never terminated ("point of no return").

• The subsequent state ZN
... specifies which state is switched to after termination.
(Factory setting: the state with the next number. After state 100, the system switches back to 
state 1.)
If Z

N
  has the value "0", the sequence control is terminated after the state duration t

Z
  has 

elapsed. (This may well be intentional.)
For states that are to be started when the decoder is switched on, 128 is added to the value 
in Z

N
. If this is done for several states, several sequences start, which then run simultaneously.

• The connections to be switched on Fon
... specifies which connections of the decoder are to be switched on during the state
. (Factory setting: none) Eight connections are set in each configuration variable, in which 
each bit is used for one connection.

• The machine type TFSM
... usually has the default value 0. For any other value in T(FSM),the configuration variables do 
not describe a state of a sequence control, but rather a preconfigured automaton, such as a 
running light, which will be preprogrammed in the future.
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For the creation of sequence controllers and
state machines, we recommend using Qrail.

The switching modes set via CV550, CV553, etc. are also effective for 
Qdecoders operating as sequence controllers.

SEQUENCE CONTROLS

CVs for setting states

Qdecoders support two methods for setting the properties of function 
connections.

• With the "classic" method, all configurations already known from the first-
generation decoders can be set for states 1 to 50 and connections 1 to 16.

• Since the Qdecoders of the ZA series allow more settings than can be 
entered in the 1024 configuration variables programmable by most control 
units, there is the "single state" procedure.

To do this, enter the number of the state to be set in CV1022. If all states are 
to be configured identically, enter the value 255 in CV1022. This allows, for 
example, uniform sequence controls to be accelerated or slowed down.

The contents of CV1022 are not stored in the decoder and are deleted 
when the decoder is switched off.

This means that, for example, electric lamps or gas lanterns can also be switched in 
sequence controllers.
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For "normal" sequence control, three settings must be made for each state (time step):

• the duration of the state (CV300 ...)

• the function outputs to be switched on during this time (CV400...)

• the number of the subsequent state (CV500 ...)



SEQUENCE CONTROLS

Single state or all states

CV1022 = State number

or CV1022 = 255 to change all states simultaneously

CV

Preconfigured sequence TFSM 501

MSB 30Duration of the state tZ

LSB 301

Successor state ZN
500

Connections 1 to 8 F1 400

Connections 9 to 16 F2 401

Connections 17 to 24 F3 402

Connections 25 to 32 F4 403

Connections 33 to 40 F5 404

... ... ...

Fu
nc

tio
n 

co
nn

ec
tio

ns

Connections 113 to 120 414

"Classic" configuration: important properties of the first 50 states (connections 
1 to 16)
CV1022 = 0, the configurations are stored at identical CV addresses for all 
Qdecoders.

CVs for state

1 2 3 4 ... 50

MSB 300 302 304 306 +2 398Duration of state tZ

LSB 301 303 305 307 +2 399
Successor state ZN

500 501 502 503 +1 549
Connections 0-7 F1

401 403 405 407 +2 499
Connections 8-15 F2

400 402 404 406 +2 498
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FUNCTION GENERATOR

As function generators, Qdecoders offer a range of 400 configuration variables 
from CV600 onwards, in which commands are described using a very 
compact code similar to a programming language. Depending on various 
conditions, function outputs are switched, their properties are changed 
dynamically and
complex switching scenarios are controlled in conjunction with the decoder's 
state machine. These instructions only contain a compact overview of all 
conditions and commands of the   function generator.   Further   
information and examples can be found in the Qdecoder Profibuch and at 
www.qdecoder.de.

We recommend using Qrail to configure the function generator. This 
software can be downloaded from www.qdecoder.de for various operating 
systems.

Function generator setup
The CVs of the function generator describe blocks of IF-THEN relationships that 
follow each other seamlessly:

IF condition is met (=TRUE)
THEN execute command.

or
IF condition is met (=TRUE)
THEN execute command1 ELSE

execute command2
To activate the function generator, bit 1 must be set in CV60 (CV60 = 2).

The first block of the function generator does not need to contain a condition.
In this case, its command is always executed.

Compound conditions
A condition can be composed of several individual conditions that are linked 
either by AND or by OR.
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FUNCTION GENERATOR

Here the following the in the programming
standard

rules of aggregation:
(Condition1 AND Condition2) OR Condition3

is TRUE if and only if

• Condition1 and Condition2 are TRUE independently of Condition3
are TRUE

• Condition3 is independent of Condition1 and Condition2
is TRUE

Compound commands
Commands can consist of several individual commands that are executed one 
after the other.

Coding the ELSE
Condition not TRUE

Fill command
Space can be kept free between the blocks for later extensions by writing non-
functional fill CVs into some CVs.

254 NOP   Fill CV: "do nothing"

Completion of all programming
After the last condition block, a CV with the value 255 must follow. This 
completes the programming sequence.

255 END of programming

Coding individual conditions
A condition is stored in a sequence of several CVs. The first CV defines the type 
of condition, the second contains the value to be checked. Further values 
corresponding to the second CV may follow. The successive individual 
conditions of the same type are linked with "AND". The result is only true if all 
specified sub-conditions are fulfilled. Otherwise, it is false.
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FUNCTION GENERATOR

The direction of travel as a condition
1. CV 0 198 AND Direction of travel

2. CV 0 R 0
199 OR Direction of travel

L   Locomotive address number
0: Locomotive address (long/short) 1: Address in CV288/9 
2: Address in CV290/1 3: Address in CV292/3

R   Direction of travel: 0: forward, 1: reverse

Function keys as condition
Qdecoders store the status of 29 function keys (F0 [light] and F1 to F28) for four 
locomotive addresses.

1. CV 200 AND Function key switched on
201 OR Function key switched on
202 AND   Function key switched off

2. CV

203 OR Function key switched off Key number 
(0 = light, 1 ... 28) Locomotive address number
0: 1st address (long/short) 1: 2nd address (CV288/9)
2: 2nd address (CV290/1) 3: 4th address (CV292/3)

Accessory commands as condition
The CVs of a Qdecoder specify the number of different signal states for each 
accessory address (see also the description of CV550 to CV596). Depending on the 
operating mode set, up to 16 switching states ("signal terms") are distinguished 
under the accessory address, which are numbered from 0 to 15. Switching 
state "0" usually refers to the stop signal, "1" to the fastest speed term. Only 
one state is ever activated ("switched on"), the others are inactive ("switched 
off").

• Short form (up to 8 states and address index up to 7)

1. CV 204 AND State is switched on
205 OR State is switched on
206 AND condition is off
207 OR status is switched off
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00 L0L10

1
0X1111

1 1 0 0 1 0 X X 0 0
0 1
1 0

1 1

0 L1 L0 F4 F3 F2 F1 F0 F

L

1 1 0 0 1 1 X X 0 0
0 1
1 0
1 1



Lamp ton  = 0

FUNCTION GENERATOR

2. CV Switching state (0: "red", 1: "green", 2 ... 7)

Index of accessory address
0: Address in CV1/9 1: Address in CV551/2 2: Address in 
CV554/5 3: Address in CV557/8 4: Address in CV560/1 5: 
Address in CV563/4 6: Address in CV566/7 7: Address in 
CV569/0

• long form (more than 8 states or address index greater than 7)

1. CV 192 AND Condition is switched on
193 OR State is switched on
194 AND status is switched on
195 OR condition is switched on
196 AND condition is off

2. CV

3. CV

197 OR Status is switched off Switching 
status (0: "red", 1: "green", 2 ...) Index of 
accessory address

The difference between function and function output
Conditions can be checked for both functions and function outputs. The 
difference is subtle, but important in some cases, and can be explained using 
the example of a lamp connected to a function output and the corresponding 
function.
In the following images, the switched-on lamp is shown in yellow and the switched-off lamp 
in white, with time passing from left to right. The results of the function conditions are shown 
below: red means "false", green means "true". The function is switched on once and then 
switched off again.

Switch on Switch off
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208: Function output on
210: Function output off
212: Function on
214: Function off
216: Function terminated
218: Function not terminated

0 A2 A1 A0 0 B2 B1 B0 B

A

1 1 0 0 0 X X X 0 0 0
0 0 1
0 1 0
0 1 1
1 0 0

1 0 1

0 0 0 0 B3 B2 B1 B0 B

0 0 0 0 A3 A2 A1 A0 A



Lamp ton  = 2 s, toff  = 0

Lamp ton  = toff  = 1 s, npulse  = 2

FUNCTION GENERATOR

The actual switching state of the output is checked in the conditions at the 
function output. In the case of continuous light, this is identical to the state of 
the function.

In the case of a single switching pulse, the function output is off after the on 
time has elapsed. From the outside, it looks as if the function is switched off. 
The conditions can be used to distinguish whether the function is switched on 
and already terminated or completely switched off.

When a lamp is flashing, the function output is switched off during the dark 
phase of the flashing, even though the function is switched on. This results in 
different outcomes for the conditions of the function and the function output.

Lamp ton  = toff  = 1 s, npulse  = 0
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208: Function output on
210: Function output off
212: Function on
214: Function off
216: Function terminated
218: Function not terminated

208: Function output on
210: Function output off
212: Function on
214: Function off
216: Function completed
218: Function not completed

208: Function output on
210: Function output off
212: Function on
214: Function off
216: Function terminated
218: Function not terminated



FUNCTION GENERATOR

If, as in the last example, the number of flashing pulses is also set, the function 
output operates in pulse mode. In this case, the function is also terminated 
after the last flash.

Function output as a condition
1. CV 208 AND Output is switched on

209 OR Output is switched on
210 AND output is switched off

2. CV

Function as condition

211 OR output is switched off Function 
output number - 1 (0 = output 1, 1 = output 
2, ... )

1. CV 212 AND Function switched on
213 OR Function switched on
214 AND   Function switched off
215 OR function disabled
216 AND function is terminated
217 OR function is terminated
218 AND   function not terminated

2. CV
219 OR function not completed Number of 

the function (= of the output) - 1 (0 = output 1, 1 = 
output 2, ... )

Function input as condition
A pushbutton or switch can be read in at each function connection. For 
selection and connection of the pushbutton, switch or reed relay, please refer 
to the description of the corresponding operating modes.

1. CV 220 AND Switch is closed
221 OR Switch is closed
222 AND switch is open

2. CV

223 OR switch is open Function port number 
- 1 (0 = port 1, 1 = port 2, ...)
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F

F

1
0
1

1
10

000 F0F1F2F30

00XX001011

1 1 0 1 X X X X 0 1 0 0
0 1 0 1
0 1 1 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0

1 0 1 1

0 0 0 0 F3 F2 F1 F0

1 1 0 1 1 1 X X 0 0
0 1
1 0

1 1

0 0 0 0 F3 F2 F1 F0 F



FUNCTION GENERATOR

While the above conditions are continuously "true" as long as the switch is 
open or closed, the following conditions only become "true" once when the 
switch is actuated.

1. CV 236 AND Switch is closed
237 OR Switch is closed
238 AND switch is opened

2. CV

239 OR Switch is opened Function connection 
number - 1 (0 = connection 1, 1 = connection 2, ...)

State machine in conditions
The states of the state machine can be checked both statically ("is active") and 
upon change of state ("is activated").

1. CV 1 1 1 1 0 X X X 0 0 0   240 AND   State is active
0 0 1   241 OR status is active
0 1 0 242 AND status is inactive
0 1 1 243 OR status is inactive
1 0 0 244 AND status is activated
1 0 1 245 OR status is activated
1 1 0 246 AND status is being deactivated
1 1 1 247 OR status is deactivated

2. CV 0 0 Z5 Z4 Z3 Z2 Z1 Z0 Z State number (1 ... 100)

Locomotive speed as condition
1. CV 248 AND Speed test

249 OR Speed test
2. CV 0 ... 255 Comparison speed

3. CV L   Locomotive address number
0: Locomotive address (long/short) 1: Address in CV288/9 2: 
Address in CV290/1 3: Address in CV292/3

R current speed is R=0: greater than, R=1: less than 
value in 2nd CV
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L0L100R000

Z0Z1Z2Z3Z4Z5Z6
Z7

1
0X0011111

1 1 1 0 1 1 X X 0 0
0 1
1 0

1 1

0 0 0 0 F3 F2 F1 F0 F



F0F1F2F300

FUNCTION GENERATOR

Switch on function outputs
1. CV 176 Switch on function output

2. CV F Function connection number - 1
(0 = connection 1, 1 = connection 2, ...)

Additional function port numbers can then follow directly, all of which are 
switched on.

Changing the properties of function outputs
The commands for changing properties always consist of a command CV, the 
new value and one or more function port numbers that follow directly after 
each other. The change is carried out on all specified function ports.

Change dimming
1. CV 128

129
130

Change dimming for on phase Change dimming 
for off phase Switch current dimming

2. CV 0 ... 100 Dimming in %

3. CV Function connection number - 1
(0 = connection 1, 1 = connection 2, ...)

Change switch-on or switch-off delay
1. CV 1 0

2. CV X Z6

132

0

Change delay time Time in 1/100 
seconds

3. CV 0

Switch-on delay (dark buttons) Switch-off delay (fade-out)
F Function connection number - 1

Change fade-in and fade-out time
1. CV 1 0

2. CV X Z6

136
137
0 ... 127

1

Change fade-in time 
Change fade-out time 
Time in ...
... 1/100 seconds
... seconds

3. CV 0 0 F   Function port number - 1

50

0

Z

1

Z0Z1Z2
Z3Z4Z5

0X00100

F0F1F2

F300

1
0

ZZ0Z1Z2Z3Z4Z5

0
01000

1 0 1 1 0 0 0 0

0 0 0 0 F3 F2 F1 F0

1 0 0 0 0 0 X X 0 0
0 1

1 0

0 D6 D5 D4 D3 D2 D1 D0

F0 0 0 0 F3 F2 F1 F0
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FUNCTION GENERATOR

Change pulse count
1. CV 1 0 0 0 0 1 0 0

2. CV X Z6 Z5 Z4 Z3 Z2 Z1 Z0 Z
140

0

Change pulse count 
Number of pulses

0
1

3. CV 0 0 0 0 F3 F2 F1 F0 F

Normal flashing (first on, then off)

Alternating flashing (first off, then on)

Function connection number - 1

Change switch-on and switch-off time
Change switch-on time 
Change switch-off time

0 ... 255 Time in 1/   seconds (up to 2.55 s)

Function connection number - 1
(0 = port 1, 1 = port 2, ...)

-

Change properties of the state machine  
Change duration of a state

1. CV 1 0 1 1 0 1 1 1 183 Change duration of a state
2. CV Z7 Z6 Z5 Z4 Z3 Z2 Z1 Z0 0 ... 255 Time in 1/   seconds (up to 2.55 s)

100

3. CV 0 Z6 Z5 Z4 Z3 Z2 Z1 Z0 1 ... 100 Number of the state to be changed

1st CV 182 Change duration of a state
2. CV 0 Time in 1/   seconds

100

3. CV 0 ... 255 = 
Z7...0 

+ 256 * 
Z15...8

4. CV 1 Number of the state to be changed
Change function outputs of a state

1. CV

2. CV
3. CV

186 Change function outputs of a state F: 
Function outputs switched on in this state

4. CV 1 ... 100 Number of the status to be changed

ZA I N S T R U C T I O N S 51

F

1. CV 1 0 0 0 1 0 1 X 0 138
1391

2. CV

3. CV

Z7 Z6 Z5 Z4 Z3 Z2 Z1 Z0

0 0 0 0 F3 F2 F1 F0

1 0 0 1 1 0 1 X 0

1

Z15 Z14 Z13 Z12 Z11 Z10 Z9 Z8

F

Z7 Z6 Z5 Z4 Z3 Z2 Z1 Z0

0 0 0 0 F3 F2 F1 F0

1 0 1 1 0 1 1 0
Z15 Z14 Z13 Z12 Z11 Z10 Z9 Z8

Z7 Z6 Z5 Z4 Z3 Z2 Z1 Z0

0 Z6 Z5 Z4 Z3 Z2 Z1 Z0

1 0 1 1 0 1 1 0
F15 F14 F13 F12 F11 F10 F9 F8

F7 F6 F5 F4 F3 F2 F1 F0

0 Z6 Z5 Z4 Z3 Z2 Z1 Z0

1. CV 154 Change switch-on time
155 Change switch-off time

2. CV 0 ... 255 Time in 1/   seconds
10

3. CV 0 = 
Z7...0 

+ 256 * 
Z15...8

4th CV Function port number
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Change subsequent state
The follow-up state is changed, which is switched to after the state duration has expired.

1. CV 141 Change follow-up status

2. CV 0 ... 127 Number of the follow-up state

3. CV 1 ... 100 Number of the state to be changed

Intervening in the state machines
While the above commands change the default settings of the states, the 
following commands intervene in the state machines without modifying the 
values of the CVs defined for the machines.

Change state
The state machine changes from the state to be terminated to the new state. If 
the state to be terminated is not currently active, nothing happens.

1. CV 1 0 1 1 0 0 1 0 178 Change status
2. CV 0 Z6 Z5 Z4 Z3 Z2 Z1 Z0 1...100 Number of the state to be started

3. CV 0 Z6 Z5 Z4 Z3 Z2 Z1 Z0 1...100 Number of the state to be terminated

Switch off state
The state machine changes to the next state or is terminated if no valid next 
state is set (e.g. with the value "127" as the next state) – regardless of whether 
the time set for the state has expired or not.
1st CV 179 Status off
2. CV 1 ... 100 Condition number

Switch on condition
1. CV 180 Switch on condition

2. CV 1 ... 100 State number

5

1 0 0 0 1 1 0 1

0 Z6 Z5 Z4 Z3 Z2 Z1 Z0

0 F6 F5 F4 F3 F2 F1 F0

1 0 1 1 0 0 1 1

0 Z6 Z5 Z4 Z3 Z2 Z1 Z0

1 0 1 1 0 1 0 0

0 Z6 Z5 Z4 Z3 Z2 Z1 Z0
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FUNCTION GENERATOR

Switch state machine
The state machine switches to a new state, regardless of which state is 
currently active. The active state is terminated.

1. CV 181 Switch state machine (FSM)

2. CV

3. CV

4. CV

1 ... 100 Number of the first state of the FSM 1 ... 100 
Number of the last state of the FSM 1 ... 100 Number of 
the state to be started

Commands for accessory addresses  
Accessory command "receive"
1. CV 146 Accessories command "receive"

2. CV 0 ... 15 "Received" switching command

3. CV 0.1,... Accessory address index

Copy last received accessory command

1. CV 147 Copy accessory status

2. CV 0.1,...   Index of the (source) accessory address

3. CV 0.1,... Index of the target accessory address

Change accessory mode CV
Caution: The decoder is reconfigured as when writing the CV.

1. CV 145 Reconfigure function outputs

2. CV 0 ... 255 New value for the mode CV

3. CV 0 ... 15 Function port number-1

Change configuration variable values
The value of the CV is temporarily changed until the next restart. The decoder 
is not reconfigured and is not restarted.
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A0A1A2A3A4A5A60

11001001

A0A1A2A3A4A5A60

01001001

1 0 1 1 0 1 0 1

0 Z6 Z5 Z4 Z3 Z2 Z1 Z0

0 Z6 Z5 Z4 Z3 Z2 Z1 Z0

0 Z6 Z5 Z4 Z3 Z2 Z1 Z0

1 0 0 1 0 0 0 1

M7 M6 M5 M4 M3 M2 M1 M0

0 0 0 0 F3 F2 F1 F0

1. CV 1 0 0 1 1 0 0 0 152 Change CV value
2. CV D7 D6 D5 D4 D3 D2 D1 D0 0 ... 255 New value for CV

3. CV 0 A6 A5 A4 A3 A2 A1 A0 0 ... 127 CV address
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1. CV 1 0 0 1 1 0 0 0 153 Change CV value
2. CV D7 D6 D5 D4 D3 D2 D1 D0 1 ... 255 New value for CV

3. CV A7 A6 A5 A4 A3 A2 A1 A0 1 CV address
4th CV 0 A14 A13 A12 A11 A10 A9 A8 (for CV addresses > 127)

Use random parameter values
For each parameter of a command, the decoder can use random values 
between a minimum and a maximum.
The values differ for different function outputs, even if the same minimum and maximum 
values are set. The values entered in the "normal" CVs are ignored when random values are 
used.

1. CV 1 0 1 0 0 0 0 0 160 Use random value (8 bits)
2. CV Z7 Z6 Z5 Z4 Z3 Z2 Z1 Z0 0 ... 255 Minimum value
3. CV Z7 Z6 Z5 Z4 Z3 Z2 Z1 Z0 0 ... 255 Maximum value
This is followed by the "normal" command without parameter CV.

1. CV 1 0 1 0 0 0 0 1 161 Use random value (16 bit)
2. CV Z15 Z14 Z13 Z12 Z11 Z10 Z9 Z8 0 ... 255 Minimum value
3. CV Z7 Z6 Z5 Z4 Z3 Z2 Z1

Z0  0 ... 255 = 
Z7...0 

+ 256 * 
Z15...8

4. CV Z15 Z14 Z13 Z12 Z11 Z10 Z9 Z8 0 ... 255 Maximum value
5. CV Z7 Z6 Z5 Z4 Z3 Z2 Z1

Z0  0 ... 255 = 
Z7...0 

+ 256 * 
Z15...8

This is followed by the "normal" command without parameter CV.

1. CV 162 Use random value (with previous min/max)
This is followed by the "normal" command without parameter CV.

Use speed as parameter value

1. CV 164 ... 167 Speed as parameter
L Locomotive address number

0: Locomotive address (long/short) 1: Address in CV288/9 
2: Address in CV290/1 3: Address in CV292/3

This is followed by the "normal" command without parameter CV.
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Configuration variables of a Qdecoder

2 Default values of configuration variables are highlighted in colour
.

 CV values highlighted in grey cannot be changed.

CV valueCV
7 6 5 4 3 2 1 0

Meaning

1 1 First accessory address (lower part)

7 9 or higher Software version

Writing a value "x" to CV7 switches the entire decoder to mode "x".

8 55 Manufacturer identification

Writing CV8=8 resets the decoder to factory settings.
Writing a CV8=7 clears any overcurrent that has occurred.
Writing CV8=6 switches off all function outputs. Writing CV8=1 copies the mode and 
address from function port 1 to all other function ports.

9 0 First accessory address (higher value part)

13 F8 F7 F6 F5 F4 F3 F2 F1 Function keys in analogue mode (255)

14 - - F12 F11 F10 F9 F0r F0v Function keys in analogue mode (63)

15 0 Decoder lock Comparison value

16 0 Decoder lock configuration value

If CV15 and CV16 have different values, CV access commands are not executed. CV15 and 
CV16 remain writable.

When CV15=255, the programming button, the reset button and the reading    and writing of 
configuration variables other than CV15 are deactivated. When CV15=254, (only) the 
programming button and access to CVs are deactivated.

17
18

0 Long locomotive address
(locomotive address = 256 * CV17 + CV18)

0 Composite address19
0 Change of direction in the network

ZA
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28 0 0 0 Bidirectional transmission

0 Direction of travel Main address

1 28 speed steps

0 Analogue mode

29 0 Bidirectional communication

0 CV speed table

0 Long locomotive address

0 Decoder type

33

56 0 Country code

Signals with different country codes can be connected to a decoder. The country code is only 
evaluated when writing the switching mode CVs (CV550, ...).

1 Protocol: DCC

0    Protocol: Märklin/Motorola
Only one protocol is supported at a time. If several are enabled, DCC is used. Even if 
Motorola is enabled, DCC commands for reading and writing configuration variables are 
executed.

0 Exact PWM period
If the bit is set, the dimming may fluctuate minimally. If the bit is cleared, the 
frequency may fluctuate minimally.

0 Execute accessory switch-off commands

56

57

58

21 F8 F7 F6 F5 F4 F3 F2 F1 Function keys for the composite address

22 - - F12 F11 F10 F9 F0r F0v take into account (0)

to
46

NMRA mapping for locomotive function keys (see page 38)

50 3 Short locomotive address

52 73 Dimming frequency

54 8   7   6   5   4   3   2   1 Circuit of connection n against

52 16 15 14 13 12 11 10 8   blue return conductor (+) when bit is set.

55 8   7   6   5   4   3   2   1   Circuit against the brown ground

53 16 15 14 13 12 11 10 8 connection when the bit is set.
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0 Function outputs active one after the other

The bit is set when pulse mode is selected using the programming button. Only one 
output is activated at a time, which prevents excessive power consumption. If 
several switching operations are to be performed simultaneously (e.g. for turnout 
roads), the function outputs are switched one after the other, waiting for the end of 
the set switching time in each case. The bit is reset when continuous mode is 
selected using the programming button.

0 Light effects when starting the decoder

If the bit is set, light effects are "booted up" when the decoder is switched on 
(fluorescent tubes flicker on). Otherwise, the outputs are only switched on.

58

0
If set, the assignment of the mode/accessory 
address CV to connections is cancelled.

0 Decoder Responds to
locomotive function buttons

0 Function generator switched on

1 Decoder responds to accessory commands

0 Sequence control switched on

0 Test mode: active outputs set in CV13 and CV14

60

0 Test mode: running light across all outputs

Multiple bits can be set in CV60, whereby function outputs from all activated sources can 
be switched on (e.g. accessory commands and function generator).

61 MSB

62 LSB
102 Accessory address for switching between day and 

night mode (A
night

=256*CV61+CV62)

63 50 Additional dimming factor for
night operation

65 0 Multiplex mode for connections 1 to 4

66 0 Multiplex mode for connections 5 to 8

67 0 Multiplex mode for connections 9 to 12

68 0 Multiplex mode for connections 13 to 16
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If CV65 to CV68 deviate from the standard value, the function connections are operated in 
multiplex mode. This results in a shift in the configuration variables for properties of 
function outputs, accessory addresses and switching modes. For more details, see the 
Qdecoder Profibook.

70 MSB

71 LSB
0 Frequency for connections 1 to 4 in hertz (0: use 

CV52)

72 MSB

73 LSB
0 Frequency for connections 5 to 8 in Hertz (0: use 

CV52)

74 MSB

75 LSB
0 Frequency for connections 9 to 12 in Hertz (0: use 

CV52)

76 MSB

77 LSB
0 Frequency for connections 13 to 16

in Hertz (0: use CV52)

99 0 Offset CV (see page 60)

94
up 
to
270

CVs for adjusting function connections (see page 7)

271 MSB

272 LSB
0 Second locomotive address

(locomotive address = 256 * CV271 + CV272)

273 MSB

274 LSB
0 Third locomotive address

(locomotive address = 256 * CV273 + CV274)

275 MSB

276 LSB
0 Fourth locomotive address

(locomotive address = 256 * CV275 + CV276)

The locomotive addresses are (only) required for evaluation in the signal image generator. 
All 29 function keys (F1 to F28 and the light function key F0) of all four addresses in the 
decoder can be evaluated.

280
to
295

CVs for setting function connections (see page 10)

300
to
549

CVs for setting state machines (see page 40)
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550
to
595

CVs for setting accessory addresses and switching modes on function 
outputs (see page 10)

600
to
999

CVs of the function generator (see page 43)

1001 (read-only) Hardware version

1002 (read-only) Software identification number

1008 (read-only) Software creation date

1009 (read-only) Month of creation of the software

1010 (read-only) Year of creation of the software

1011 (read-only) Main software version number

1012 (read-only) Software subversion number

1022 0 CV page for extended CV access

Programming on the main track (PoM)
Configuration variables can be 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. The latter is less commonly supported 
by control centres. The decoder address is derived from the first accessory 
address entered in CV9 and CV1:

Accessory address Decoder address

1 to 4 1

5 to 8 2

9 to 12 3

... ...
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Configuration variable for address offset

CV99 is used for systems in which configuration variables above 100 cannot be 
addressed. CV99 defines an offset that is added to the CV address during CV 
accesses if the transmitted address is greater than 99. No offset is added for 
addresses up to 99, which means that CV99 itself can be changed at any time. 
Some examples illustrate the calculation of the actual CV address:

CV99 Offset
CV address of the read
or write command

read or
written CV

1 1
99 99

100 100
0 0

255 255
1 1

99 99
100 200

1 100

255 355
2 200 100 300

...
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Problems with accessory addresses in some systems
Roco's Lok and Multimaus, as well as some Lenz control centres, transmit accessory 
addresses reduced by the value 4. For example, if the address "1" is entered in the decoder, 
it responds to switching commands from address "5".

Resetting to factory settings
Sometimes it is desirable to reset a Qdecoder to the factory settings. This can 
be achieved with the button (if available) or by writing an "8" to CV8.

All individual settings will be lost in the process.

If a Qdecoder is to be reset to the factory settings using the button, it must be 
pressed for 10 seconds. Observe the LED:

• After 1 second, the LED will light up continuously and the decoder will 
switch to programming mode if necessary.

• After approx. 5 seconds, the LED will start flashing. The flashing will become 
faster and faster until the LED goes out after approx. 10 seconds. The 
decoder has been reset to its factory settings.
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Overload, short circuit and consequences  
Qdecoders are protected against short circuits at the function outputs and 
against overload. In the event of a short circuit (the current rises above the 
maximum permissible value), the
currently activated outputs of the decoder are switched off and can only be 
reactivated after the decoder has been reset from overcurrent (see below).

If a short circuit or overcurrent is detected, the decoder's LED flashes once for 
each function output (1 to 16) and then pauses briefly. Short flashes indicate 
non-critical outputs, while a long flash indicates a function output that needs 
to be checked. With F decoders, the outputs that are not affected flash.

In this case, you should

• Eliminate the short circuit.

• Press the button briefly. Alternatively, you can briefly switch off the layout 
using the stop button on the control centre or write the value "7" to CV8.

Qdecoders are not intended as toys for children under 14 years of age.

They are not suitable for children under 3 years of age due to small parts that could be 
swallowed.

Improper use may result in injury due to functional edges and points! For dry rooms only. We 
reserve the right to make errors and changes due to technical progress, product maintenance or 
other manufacturing methods. No liability is accepted for damage or consequential damage 
resulting from improper use, failure to observe these instructions for use, operation with 
transformers or other electrical devices that are not approved for model railways, have been 
modified or are defective, unauthorised tampering, use of force, overheating, exposure to 
moisture, etc.; in addition, the warranty claim shall lapse in such cases. Decoders that are no 
longer needed can be handed in free of charge at municipal collection points for electronic 
waste.
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Please keep these operating instructions for future reference!

Am Sandberg 7a 01259 
Dresden

0351 50 03 69 5

www.qdecoder.de

Gewerbestrasse 21

5312 Döttingen

056 426 48 88

https://qdecoder.ch 

https://eu.qdecoder.ch

THE ALL-ROUNDERS

THE SPECIALISTS AMONG DECODERS FOR:

Light signals and lighting

Magnetic drives Points and semaphore signals

Motor and servo-driven points and model motors

http://www.qdecoder.de/
https://qdecoder.ch/
https://eu.qdecoder.ch/
https://eu.qdecoder.ch/

