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! . : . . : .
* . Please read this manual carefully before proceeding with the product installation!!! Even if
our products are very robust, incorrect wiring and/or usage may damage the module!

Normal operation of the product requires that the defined technical parameters to be met.

During storage, installation and operation keep the product in dry environment and away of
direct sunshine.

When installing the product, if it is not protected with heat shrinkable tube, make sure that
no side of the board is in contact with conductive materials.
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1. Important information

! Please read this first chapter

The SD8 Signal Decoders are designed exclusively for use in model trains. Any other use is not supported.

All the connection must be made without the power supply connected.

Please make sure that during installation, the decoder is not powered, not even accidentally.

Avoid applying blows or mechanical pressure on the decoder.

Ensure that neither the SD8 Signal Decoders nor the unused wires do not come into electrical contact with
metal parts (short-circuit risk). Insulate the ends of any unused wires.

Do not solder extension cables on the decoder circuit board except in cases strictly necessary. All the
connections must be made with screw-on connectors.

It is forbidden to wrap the decoder in an insulating tape, as this may cause overheating.

Observe the wiring of the decoder and any external components as recommended in this manual. Wrong
wiring / connection can cause damage to the SD8 Signal Decoders.

Any power source used must be protected by fuse or electronics to avoid any danger that may arise in a
short circuit. Use only transformers or power supplies specially designed for model trains.

The SD8 Signal Decoders are not a toy.

Do not use SD8 Signal Decoders in wet environments
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2. Abbreviations
DCC Digital Command Control
DC Direct Current
NMRA National Model Railroad Association
Ccv Configuration Variable
PT Programming Track
PoM Programming On the Main
MSB Most Significant Byte (or Bit)
LSB Least Significant Byte (or Bit)
FL Front Light
RL Rear Light
SPP Smart Power Pack
NC Not connected
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3. User manual contents

We thank you for purchasing a SD8 Signal Decoder. We hope it will add an extra enjoyment to your model
train experience.

This manual is divided into several chapters, which show you step-by-step how to install and customize a
SD8 Signal Decoder.

Chapter 4 and 5 provide an overview of the features and parameters of the decoders.
Chapter 6 contains the general description of the decoders

Chapter 7 describes the installation of decoders on the layouts

Chapters 8 + 17 explains the configurable parameters, and how to customize the decoder
Chapter 18 contains the table with all the available CVs of the decoder.
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4. Main features

NMRA compliant Accessory / Light Signal decoder with 8 outputs and 16 configurable Aspects

Usable in any NMRA compatible DCC system

Aspect Pair addresses in the range 1-2048

Short circuit and overcurrent protection

Outputs usable with LEDs with common anode (+) or miniature light bulbs

Decoder reset by writing the value 8 in CV8

Memorizing the last Aspect, or power on with a default Aspect

Test operating mode

Various independently configurable effects for each output (Fade, Neon, Flicker, Bad Neon,
Blink, Ditch Light 1, Ditch Light 2, Firebox)

Three different configurable effects for each output

Programming mode button (for address and CV programming)
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5. Technical specifications

e Supply voltage range: 4 + 24Vdc or standard DCC track signal
e Common Anode outputs

e Power consumption in idle mode (without activated output) < 20mA
e Maximal current on any output: 200 mA

e Maximal total decoder current: 1000 mA

e Dimensions: 50x33x15mm[LxW xH]

e Weight: 12 g (wires not included)

e Protection class: P00

e Operating temperature: 0 °C + +60 °C

e Storage temperature: -20 °C + +60 °C

e Humidity: max 85 % non-condensing
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6. General description of the SD8 Signal Decoders

The SD8 Signal Decoder can control multiple Light Signals with up to 8 total lights. Controlling of a
Light Signal with more than 8 lights is also possible, combining multiple SD8 Signal Decoders.

One Aspect of a Light Signal is defined as the active (ON) lights in a certain time. The Light Signal
can have defined several Aspects, activated consecutively, but only one active at a certain moment.

The SD8 Signal Decoder can control a total number of 16 Aspects applied to the Light Signals
connected to its 8 outputs.

Light Light
Signal with Signal with
2 lights 3 lights

Light Light
Signal with Signal with
4 lights 6 lights

Examples of different Light Signals (all lights presented ON)
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Aspect 1 Aspect 2

Examples of the two Aspects of a two lights Light Signal

Aspect 1 Aspect 2

Aspect 3

Examples of the three Aspects of a three lights Light Signal
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o Aspect 1 ' Aspect 2
’ Aspect 3

Examples of the three Aspects of a four lights Light Signal

Aspect 1 Aspect 2

Aspect 3 Aspect 4

Examples of the three Aspects of a six lights Light Signal

Page 12 of 63



SD8 Signal Decoder Version
User Manual for FW 2.3.32 0.1.22

The Aspects definition order can be chosen freely. Several SD8 Signal Decoders can be combined so
the unused outputs of the first decoder can be combined with the outputs of another decoder to control a
signal with more lights.

The outputs can simulate incandescent bulbs, thus realizing the progressive switching ON and OFF
of the LEDs.

The Aspects are controlled with Accessory Decoder commands sent from the command station. One
accessory address can control two Aspects (one corresponding to the Green/Straight and one to the
Red/Branch command). The eight Accessory Addresses which are controlling the 16 Aspects of a SD8
Signal Decoder must be consecutive but can start on any Accessory Decoder address.

One aspect must be configured with a group of 3 consecutive CVs. The group of the 3 Aspect
configuration CVs is repeated in the CV table 16 times (in total there are 48 CVs for the Aspect
configuration). The configuration defines which outputs are used for the Aspect with which of the effect
defined for the output for the ON state (two CVs are used for this), also which outputs will be switched OFF
when the Aspect is switched ON.

For each of the Outputs there are a group of 8 CVs which will configure the effects (some of
! . them are currently reserved
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7. Decoder installation

Make sure that the signals to which you are going to connect the SD8 Signal Decoder are not powered.
s Installation under power may destroy the decoder.

The installation of the SD Signal Decoders on the top or under the layout is done using the supplied
screws and spacers. For positioning and assembly, see the fiqures below:

For wiring the signals to the tOm SD8 decoders, we recommend the use of conductors with a diameter
of 0.10-0.15 mm2.

The decoder can be used to control signals with miniature bulbs, also signals with common-anode
LEDs. If light signals with LEDs are controlled, be sure that LEDs of the signal has a current limiting series
resistor included.
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Status LED Programming Button

The two COM terminals are the positive
pole, outputs Outl-8 are the negative pole at the
time of activation. The voltage between an Out
output and the positive COM terminal is
approximately equal to the rectified DCC voltage
(usually 15-18Vvdc).

! . The voltage on the outputs can be dimmed
individually for each output, but the maximum
voltage amplitude is identical to the maximum
value specified above. In the case of using light
bulbs, make sure that the light bulbs have a
nominal voltage of at least 16V.
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8. Decoder address

6 The decoder is programmed from the factory to address 1 (TO001). This address is the address
intended for the accessory decoders and is not identical to the locomotive addresses.

Between the addressing in the Roco system and other DCC systems (according to NMRA), there
6 is a gap of 4 addresses. Address 0001 of the decoder will be interpreted in the Roco system, as address
0005.

To program the address of the decoder, it must be placed into programming mode by pressing the
button. The decoder will signal the entry into the programming mode by flashing the red status LED. The
programming mode is left after a period of inactivity of 30s, the decoder returning to the normal mode of
operation or by pressing the button.

The 30s inactivity period is extended after each CV programming operation. Throughout the
programming cycle, the status LED blinks continuously. If in programming mode the decoder receives a
command to an accessory address, it memorizes the address as its own and immediately returns to normal
operation mode. The duration of inactivity in the programming mode is set in CVV195 to the default value of
30s. The range of allowed values is 1-255s.
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After a power off in the programming mode, the decoder will start again in this mode. If value 0 is
written in CV195, the programming mode timeout is disabled, the decoder remains permanently in
programming mode. The decoder will exit the programming mode only by pressing the programming button.

8.1 Programming the decoder address with a Roco Multimouse:

e Switch the MultiMouse in the turnout command mode with the Loco/Turnout button

e Select the desired switch address (Txxxx) using function/numerical keys followed by the OK button.
e Pass the decoder in programming mode in the way described above.

e Perform a straight/branch switch using the direction buttons of the MultiMouse.

e The decoder will save the address (Txxxx) and will leave the programming mode.

8.2 Programming the decoder address with a DCC command station:

e Switch the command in the turnout command mode and select the address you want to program the
decoder

e Pass the decoder in programming mode
e Perform a straight/branch switch using the direction buttons of the command station

The decoder will save the address and will leave programming mode.
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8.3 Programming the decoder address using CV1 and CV9

The decoder support 11-bit accessory decoder addressing according to the RCN213 standard. A total
number of 2048 of output pairs can be addressed with addresses between 1 and 2048.

One address will be used for an Aspect pair. The decoder has an address span of 8 accessory decoder
addresses, so it can be used for a total number of 16 Aspects.

The programmed address is used always for the Aspectl/Aspect2 pair. The next 14 Aspects (Aspect3
through Aspect16) will controlled on the consecutive 7 addresses.

It is not possible to skip any of the 8 consecutive addresses

A special address defined in CV193/CV194 is used to switch between Day Mode and Night Mode and
to save the Default Aspect.

The SD8 Signal Decoder doesn’t have an integrated RailCom transmitter, so the CVs cannot be read
out in PoM mode, but all the CVs including CV1 and CV9 can be programmed with PoOM commands.

Page 18 of 63



SD8 Signal Decoder
User Manual for FW 2.3.32

Version
0.1.22

9. Aspect definition

The SD8 Signal Decoder has an address span of 8 pair addresses, so it can control up to 16 Aspects. One
Aspect is configured in 3 consecutive CVs.
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Note 2 Note 1\
Ccv Description Output\/\\,\
Number - /A a \
2| 38 38| 3|l sl sls)s
g N Configuration of the outputs which will be 0O |0 |0]|O0 )1 WO 0
2 switched ON with selectl settings by Aspect i
N+1 Configuration of the outputs which will be O |00 |0 |kl A1 [RO (]O
switched ON with select2 settings by Aspect i
N+2 Configuration of the outputs which will be 0|]0]O0 0 J\0 1
switched OFF by Aspect i / /
V 'V V V
Note 4 Note 37
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The 8-bit values of the CVs correspond to each of the decoder outputs: Bit0 >> Outl, Bitl >> Out2, Bit2
>> Qut3, Bit3 >> Out4, Bit4 >> Out5, Bit5 >> Out6, Bit6 >> Out7, Bit7 >> Out8). The bit correspondence is

valid for all 3 CVs.

The first two of the CV group (noted as CV N and CV N +1 in the table) configures which of the 8 decoder
outputs are switched ON. The two bits selectl and select2 will configure which of the configured Effect of
the Output is used when Aspect i is activated. In the above table the bit values for Outl...Out4 are marked

with red and blue contours.

Aspect i On Output Bit
Select 1/2 configuration values
Bit VValue of CV N 0
Bit Value of CV N + 1 0
Aspect i On Output Bit
select1/2 configuration values
Bit Value of CV N 1
Bit Value of CV N + 1 0

Note 1
The select 0/0 combination means that
the output will be not switched ON
with the Aspect i activation
This is used for the settings of Outl

Note 2
The select 1/0 combination means that
the output will be switched ON with
the Effectl settings at the Aspect i
activation
This is used for the settings of Out2
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Aspect i On Output Bit Note 3
lect 1/2 confiqurati values The select 0/1 combination means that
selec contiguration the output will be switched ON with
Bit VValue of CV N 0 the Effect2 settings at the Aspect i
activation
Bit Value of CV N + 1 1 This is used for the settings of Out3
Aspect i On Output Bit Note 4
select1/2 configuration values The select 1/1 combination means that
the output will be switched ON with
Bit Value of CV N 1 the Effect3 settings at the Aspect i
activation
Bit Value of CV N + 1 1 This is used for the settings of Out4

The Effectl, Effect2 and Effect3 settings are defined/configured for each Output individually. In the
Aspect configuration the usage of the already configured Effect is selected with the bits of select 1 and select2.

The third of the CV group (noted as CV N +2 in the table) configures which of the 8 decoder outputs are

switched OFF when Aspect i is activated.
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The highest priority has the 3" CV, which configures the switch OFF. If one output of the Aspect i is
configured to be switched OFF (the corresponding bit of CV N + 2 is set to 1) when Aspect i is activated, the
corresponding bits in CV N and CV N+1 (selectl1/2 configuration) of that output will have no effect.

The following CVs used for the 16 aspects (i = 1...16):

Aspect 1: CVs 34, 35, 36; Aspect 2: CVs 37, 38, 39; Aspect 3: CVs 40, 41, 42;
Aspect 4: CVs 43, 44, 45; Aspect 5: CVs 46, 47, 48; Aspect 6: CVs 49, 50, 51,
Aspect 7: CVs 52, 53, 54; Aspect 8: CVs 55, 56, 57; Aspect 9: CVs 58, 59, 60;
Aspect 10: CVs 61, 62, 63; Aspect 11: CVs 64, 65, 66; Aspect 12: CVs 67, 68, 69;
Aspect 13: CVs 70, 71, 72; Aspect 14: CVs 73, 74, 75; Aspect 15: CVs 76, 77, 78;
Aspect 16: CVs 79, 80, 81;

As a rule, the corresponding bits of outputs which are not controlled by an Aspect, must be kept with 0
value. The corresponding bits of the outputs which are switched on or off when the aspect is activated must
be set. The value of the CV is calculated summing each bit value according to the table above.
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The values in the table illustrates the following configuration:

A 4 lights Light Signal is connected to outputs Outl...Out4 (Out5...Out8 are not controlled by the Aspect).
The Aspect will:

switch OFF the output Out1,

switch ON the output Out2 with Effect 1,

switch ON the output Out3 with Effect 2,

switch ON the output Out4 with Effect 3.

The Aspect configuration will configure just the outputs which are controlled. How the outputs will
behave, and how the selected effect will perform is configured in the 8 CVs of each output.
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Example configurations with the corresponding CV settings:
rﬁjsrggcetr Aspect image Ntf:m\{)er Description CV value

Cvi4 Effect On select 1 1

Tg_' CV35 Effect On select 2 0

) CV36 Off 2

Cv37 Effect On select 1 2

Out2 Zfi cvas Effect On select 2 0

) CV39 ol 1

Example 1: single two lights Signal connected to the decoder

(DB model, Outl and Out2 used)

(All lights displayed ON)
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rﬁjsrgke;sz Aspect image Nqu\{)er Description CV value
CVv34 Effect On select 1 6
Outl §
out? out3 2_ CVv35 Effect On select 2 0
Out4 CV36 off 57
Outb5
out6 N Cv37 Effect On select 1 1
2 cvas Effect On select 2 0
<
CV39 off 62
Example 2: one six light Signal CV40 Effect On select 1 33
connected to the decoder g
(DB model, Outl through Out6 used) 5 cval Effect On select 2 0
(All lights displayed ON) cva2 off 30
CvVv43 Effect On select 1 26
<
;’_ I CVv44 Effect On select 2 0
<
cv4s Off 37
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Outl
Out2 Out3
Out4
Out5
Out7 Out8 Out6

Example 3: one six light Signal and one two
lights Signal connected to the decoder
(DB models, Outl through Out8 used)
(All lights displayed ON)
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Aspect . Ccv .
number Aspect image Number Description CV value

Cv34 Effect On select 1 6

!

Q

:).’_ CV35 Effect On select 2 0

<
CV36 Off 57
CVv37 Effect On select 1 1

N

Q

:).’_ CV38 Effect On select 2 0

<
CV39 Off 62
CV40 Effect On select 1 33

®

[S]

§ Cv41 Effect On select 2 0

<
CVv42 Off 30
CVv43 Effect On select 1 26

S

[S]

% CV44 Effect On select 2 0

<
CV45 Off 37

CV settings for Example 3
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Aspect . Ccv s
number Aspect image Number Description CV value
CVi46 Effect On select 1 64
2}
Q
:).’_ CVv47 Effect On select 2 0
<
CV48 Off 128
CV49 Effect On select 1 128
<
[S]
§ CV50 Effect On select 2 0
<
CVs1l Off 64

CV settings for Example 3 (continued)
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Out5 Outl
Out6 Out2
Out7 out3
Out8 Out4

Example 4: one 4 light enter Signal (right) and one 4
lights Block Signal (left) connected to the decoder

(CFR models, Outl through Out8 used)

(All lights displayed ON)

The lower Yellow light of the Block Signal is configured as blinking for Aspect8
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Aspect . Ccv .
number Aspect image Number Description CV value

Cv34 Effect On select 1 4

!

Q

;)i CV35 Effect On select 2 0

<
CV36 Off 11
CVv37 Effect On select 1 1

N

Q

;)i CVv3s Effect On select 2 0

<
CV39 Off 14
CV40 Effect On select 1 2

®

[S]

§ Cv41 Effect On select 2 0

<
CVv42 Off 13
CVv43 Effect On select 1 10

S

[S]

§ CV44 Effect On select 2 0

<
CV45 Off 5

CV settings for Example4
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Aspect

Ccv

number Aspect image Number Description CV value
CVi46 Effect On select 1 64
2]
Q
“g’_ Cv47 Effect On select 2 0
<
CVv48 Off 176
CV49 Effect On select 1 16
<
(&1
§ CV50 Effect On select 2 0
<
CV5s1 Off 224
CV52 Effect On select 1 32
=
[S]
§ CV53 Effect On select 2 0
<
CV54 Off 208
CV55 Effect On select 1 0
x
Q
g Note CCvs6 Effect On select 2 128
<
CV57 Off 112

CV settings for Example4 (continued)

Note:

Aspect8 is configured using the
select 2 bit for Out5, which means
that Outs will use its Effect2
settings when is switched on with
Aspect8. If the Effect2 settings of
the Outs CV is set to blinking
effect, activating Aspect8 will
result in a blinking light of the
signal.
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10. Outputs

Each of the eight outputs is configured with a group of 8 consecutive CVs starting with CV112.

. Blink period (Bp) for Effect 3

CV117 + 8 * (i-1)

for Outl..0ut8

. Currently Reserved
. Currently Reserved

CV118 + 8 * (i-1)
CV119 + 8 * (i-1)

1. Light Intensity (Day mode) PWM value CV112 + 8 * (i-1)

2. Light Intensity (Night mode) PWM value CV113+8* (i-1)

3. Effect 1 number CV114 + 8 * (i-1) Note:

4. Effect 2 number CV115 + 8 * (i-1) Replace the i
5. Effect 3 number CV116 + 8 * (i-1) index with 1..8
6

7

8

The first two CVs of the group are the light intensity CVs which have a value range between 0..255
applying a PWM signal to the output. The maximum intensity value is 255, the 0 value means that the output
will not light on. The SD8 Signal Decoder will start up at power on by default in Day Mode. For switching
between Day Mode and Night Mode please see the chapter Special Functions.

The PWM frequency can be selected in CVV196, the possible values are listed in the below table.

CV 196 value 0 1 2
PWM frequency 125 Hz 250 Hz 500 Hz
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The two separate light intensity values are extremely useful when the Signals are used on Exhibition
layout, and the decoder can switch between Day and Night mode according to the Ambiental lighting
conditions.

The next 3 CVs of the set are defining 3 different effects which can be used for each of the outputs.
Here the effect number must be set for Effectl, Effect2, and Effect3. The effect types and the necessary
settings are detailed in the Effect chapter. Which one of the configurable 3 effects is applied to the output at
a certain aspect activation, is configured in the Aspect’s select] and select2 bits (see Aspect definition).

Excepting the blinking period defined for effect3 of each output, all the effect parameters are defined
globally. If Effectl or Effect2 will be set to Blinking (effect numbers 8 through 15), they will use the
globally defined CV values.

If Effect3 is set to Blinking, instead of the global Blinking parameters, it will use a blinking period
(Bp) defined individually for each output. The CV value set the period in 8ms steps, max: 2s, Bp >n
*(Bpl+Bpp) (see the effect chapter).
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11. Effects

The effects are defined separately for each output by writing the effect number in the corresponding CV:
CV114 + 8 * (i-1) for Effectl, CV115 + 8 * (i-1) for Effect2 and CVV114 + 8 * (i-1) for Effect3.(withn=1 ...
8 for the 8 outputs).

By default, all effects are configured with effect number 1 (Fade In/ Fade Out).

In this chapter we will use the following abbreviations:
- TSD = Total Sequence Duration

- P-ON = Light Pulse ON Duration
- P-OFF = Light Pulse OFF Duration
- N = Number of pulses/sequences
- PWM = Pulse Width Modulation

The list of the effects is presented in Table 1 and description of the effects with examples are presented
in the net pages.
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Table 1
Effect number Effect description Note
0 Lights switch ON and OFF with
no effect
1 Lights switch ON and OFF with See CV/ 176, CV177
fade effect
Lights switch ON with specific
2 Neon flicker effect See CV178
Flicker effect, continues slow
3 flickering (visible if light See CV180
intensity > 16)
4 Defectl\{e neon effect See CV181
(Flickering)
Symmetrical flashing, with
8 blinking period TSD, instant See CV182
on/off
Symmetrical flashing with fade
*
9 INJOUT See CV182
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Effect number Effect description Note

Asymmetrical flashing 1/4-ON;

10 3/4-OFF See CV182
Asymmetrical flashing 1/4-ON;
*
H 3/4-OFF with fade INJOUT | %€ V1%
Asymmetrical flashing 3/4-ON;
12 1/4-OFF See CV182
Asymmetrical flashing 3/4-ON;
*
13 1/4-OFF with fade INJOUT See CV1825
Custom blinking:
TSD, P-ON, P-OFF and N can
14 be defined independently CV182, CV183, CV184, CV185
following certain constrictions
described below
15 Custom blinking with random | 10, ~\/183, cv184, CV185
number of blinks
16 Ditch Light phase 1 -
17 Ditch Light phase 2 -
18 Fire box effect -
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PWM (light intensity) setting is affecting all the effects. For the effects that have fade/diming (the ones
with * in the Table 1) the light intensity setting will also affect the effect behavior. Effect 0 means that the
output will be switched on and off instantly.

Effects 1 to 4 are non-repetitive effects, meaning that that the lights must be turned on and off manually

by the user. For effects 1 to 3 the effect behavior can be changed with the CVs mentioned in the “Note”
column.

All the effects starting with number 8 are repetitive and the effect sequence duration can be set by the
user in certain limits. For these effects there are some rules that must be followed to make sure that the effect
behavior is as intended.
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Table 2 Global Effect Setting

Name CV# Value range*
Fade-in Effect, 8ms steps (default 176 1127
200ms)
Fade-out Effect, in 8ms steps .
(default 120ms) L 1-127
FIuoresgent Tube Start, Blinking 178 0-7
Delay 1+8
Random Time Period, 15s+255s 179 1+255
Flicker Period: Fast-Slow 0+7 180 0+7
E_)efectll/e Neog effect repetition 181 0-7
time, O=fast, 7=slow
Total sequence duration (TSD) 182 4+255
Light Pulse ON duration (P-ON) 183 1+252
Light Pulse OFF duration (P-OFF) 184 1+252
Number of pulses/sequence (N) 185 1+63

*See below range details and examples.

Technically all the CVs can accept value ranges from 0 to 255, but there are values that are pointless to
use or have no visible effect.
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All time durations are counted like “Value” * 8ms. Consequently, that means that the maximum TSD is
255 * 8ms = 2040ms = 2.04s.

There are some rules and limits to consider:

- TSD value should be counted as minimum of 1 + N * (P-ON + P-OFF). If TSD is equal or smaller
than that value, the output will be continuously on with a short light dip at the end of the sequence.

- P-ON and P-OFF value should be bigger than 2 to have a visible effect. 8ms are difficult to notice and
0 means no effect. If P-ON = 0 than the output (LED) will be always off and if P-OFF = 0 than the
output (LED) will be always on.

- P-ON is visible for 8ms if N =1 and TSD > 5.
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Figure 1
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Figure 12 shows a diagram where TSD > 1 + N * (P-ON + P-OFF) and P-ON = P-OFF
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The values of P-ON and P-OFF can be independently configured as shown in Table 2 following the
same rules described above.

When an effect is set up and turned on it will run in loop, as you can see in Figure 1, until it is turned
off. Please notice that if TSD > 1 + N * (P-ON + P-OFF) than after requested pulses are shot it will be a light
off period until the next sequence starts over. If TSD = 1 + N * (P-ON + P-OFF) than the new sequence will
start at once after pulse N is over.

Effects 8+13 needs only the TSD CV to be defined since the ON/OFF ratio is predefined. However,
for the effects that have also ON/OFF fade effect, the light intensity value will affect the visual experience as
described below.

For the effects 9, 11 and 13 the prescribed light intensity will affect the ON/OFF duration since there
will be a delay between the ON command and the moment the LED will reach the prescribed light intensity
and there will be a delay between the OFF command and the moment when the LED will be completely off.
For a better understanding Figure 2 is illustrating the above behavior for effect 9 with different light intensity
and fade-in/out settings.

In Figure 2 the effect 9 was chosen that means that the ON/OFF duration is 50% each. Since this effect
has also fade-in/out that can have duration between 0 and 127 it means that we should consider that after 50%
of the TSD the light will not be off but the fade-off will start with the prescribed value.
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The current example is based on an TSD=255 with effect 9. This was chosen to make it easier since
the TSD will have 255-time steps and the PWM value for 100% light intensity is at “step” 255.

So, if we make fade in (CV176) = 63, and we set the light intensity to 25 (10%), 127 (50%) and 255
(100%) we will have the response as in raising part of the green, orange and blue trace in Figure 2. What is to
be noticed is that the maximum light intensity will be reached in different moments. Here is the reason of this:
if the number of steps to reach the maximum prescribed light intensity (PWM) is smaller than the number of
prescribed time steps (in this case for the green trace CVpwm = 25 < CV112 = 63) than the maximum PWM
will be reached earlier than the prescribed value in CV176. For the current example the green trace will reach
the maximum PWM after 25 steps (the number of PWM steps will be equal with the number of time steps)
that means 10% of TSD.

The orange and the blue trace have the maximum PWM value bigger than the number of time steps.
Orange is 127 and blue is 255 and both must reach the maximum PWM in the prescribed value of CV176 =
63. This will happen since if CVV176 value is smaller than the PWM value than the CV176 value will be
followed and PWM will rise faster to reach the requested value in the defined timeframe. In this example for
the orange trace PWM will rise two times faster and for the blue trace will rise 4 times faster. The dotted green
lines are shoving the path of a trace if the value of the PWM is equal with the value of CV176. All above
explanations are valid also if for the descending part of the traces considering the value of CV177.

The green and the orange trace have the CV176 = CV177 = 63. The blue trace has the CV177 (fade-
out) = 126 so it will reach 0 value of the PWM (light off) at the end of TSD.
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Figure 2
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As you noticed the value of CV177 is set to 126 and not to 127 as anyone should expect. Setting CV176
and CV177 to 127 will have an exceptional result since having this value set in the two CVs the rise and fall
speed will not be increase so PWM will change on step (up or down) / one-time step. This is explained below
and shown in Figure 2 by the red trace.

The red trace has the following settings: CVV176 =0, CV177 = 127, CVpwm (PWM) = 191. The effect
is still 9 and CV182 (TSD) = 255. With this setting this is what will happen: the light with turn on with no
effect (PWM will switch to 191 instantly) and it will stay on at 75% of full PWM until the middle of the TSD
when the dim will start. Since the PWM will make one step each time step of 8ms there will be not enough
remaining steps to the end of the sequence so that the PWM will reach zero. To be more specific, at the end
of the TSD, PWM will go down to 25% (63). The other way around, if CV176 = 127 and PWM is set to 255
(using the same effect settings as above) than PWM will never reach the maximum value, but it will reach the
maximum of 127.

To make it short, the PWM will rise faster if the number of time steps is smaller than the number of
PWM steps with one exception: if the value of time steps is 127 and the PWM steps number is >127 than
PWM will change on step at one time step in both directions (up and down).

Each output can be turned on and/or off with a delay specified in the C\VV197, Turn ON delay and
CV198, Turn OFF delay. These delays can be set in 8ms steps. The maximal possible delay value is 8*255 =
2040ms, approximately 2 second. The switching on and off delays works independently from each other and
can be set in bit4 and bit5 of each effect CV.
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In the case of using the delay option on a certain output, the output will be activated after receiving the
activation command (aspect) with a delay time set in CVV197 and will be deactivated after receiving the
deactivation command (aspect) with a delay time set in C\VV198.

If you are activating the random sequence generator function for an output, it will switch on and off
randomly after receives a turn on command (aspect). If the output receives a turn off command (aspect), it
will be turned off immediately. To select an output for the random sequence, the value 128 must be added to
the output effect CV value (bit7 must be set). The random period maximum value can be set in CV197 in the
range of 1-255 seconds. The switching/changing period will be chosen randomly each time in the range of 1
and the value of CVV197. At each switching/changing event only one of the outputs which has the random
effect enabled will be chosen randomly and will change its state (on/off).

This function makes the SD8 Signal Decoder usable for house lighting, when some of the lights are
switched on/off at random intervals.

Value to be added to the value of the effect CVs Description
128 (Bit7) Random sequence generator enabled Table 3: Delay/Random bits
64 (Bit6) Turn on delay activated
32 (Bitb) Turn off delay activated

Any number of outputs can have the random effect enabled. Only enabling the random effect will not
be enough to start the random sequence. A valid Aspect command must be received.
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12. Decoder reset

Resetting the decoder to the default factory values (Default VValue column from the CV table) can be
obtained by entering numerical values 8 in CV8.

Special values will be implemented in the future, by entering them in CV8 it will be possible to reset only
a group of CVs (Address, Mapping aspects, Configuration of outputs, General configurations, ...)

13. Short circuit protection

In the case of detected short circuit, the decoder switches off all its outputs, then checks which output
has the short circuit applying a short pulse sequentially to each of them. The bits corresponding to the output
will be set in CV30. Reading a value different from 0 in CV30 means that one or more outputs were detected
with short circuits.

If the value of CV30 is different from zero, the decoder will not react to aspect changing command.
Only entering to programming mode and CV operations are available. After the short circuit is eliminated,
CV30 must be written with the value 0.
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14. Decoder lock / Secondary address

A decoder can be locked using the CV15/CV16 pair (decoder lock / secondary addresses). The
secondary addresses must be programmed in each decoder CVV16 (LockID) before assembling them on the
layout. The range for the secondary addresses is 1+239 (0 means secondary addressing is disabled). The
decoder lock is useful if you want to prevent accidental CV changes.

If the decoder lock / secondary addressing is used the programing commands will be accepted only by
* . the decoder that has the stored CV16 value (LockID) matching the value written in CV15 (LockValue).
Programming of CVV16 will be possible only if the correct value is programmed in CV15.

If Secondary Address is enabled (CV16 # 0), the only CV that accepts read/write is CV15. If the value
of CV16 is not known, the only way to find it out is to write values from 1 to 239 in CV15 until the decoder
will respond or using the special UNLOCK function.

If CV15 is written with the special LockValue 255, all the decoders connected to the DCC rails will

1 perform automatically an UNLOCK function. The value of C\V15 will not be changed to 255, instead

each decoders CV15 will be set to the value of its pair CV16. For example, if a decoder has in its CV16

the value of 3, writing to the CV15 the value of 255 will result in changing its CV15 to the value of 3, resulting

in UNLOCK. With this simple procedure all the decoders in the same housing can be unlocked with one single

CV Write operation. In unlocked state (CVV15 = CV16), if a decoder is reset to the factory default values, its
current CV16 value will be conserved.
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15. Special functions

Day Mode/Night Mode

The switching between Day Mode and Night Mode can be done sending an accessory Green/Red
(Straight/Branch) command to the special accessory decoder address set in the CV193/CV194 pair. The lower
byte of the address is set in CVV193, the higher byte is set in CV194. The factory default accessory decoder
address for switching between Day Mode and Night Mode is 1024.

The Green (Straight) command will switch the decoder to Night Mode, and each output will use its defined
Night Mode light intensity. Reverting the SD8 Signal Decoder to Day Mode can be made sending a Red
(Branch) command to the same address, after that each output will use its defined Day Mode light intensity.

Default Aspect/ Last Aspect

The SD8 Signal Decoder power on with a default Aspect or with the last Aspect used before powering
off. A Default Aspect can be configured in CV190/CV191, and the last received Aspect is saved in
CV188/CV189. The same bits of the two CV pairs are used as selectl and select2 bits in the Aspect
configuration.
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The CV187 is used to configure the saving of the settings and power on behavior:

0:

The Last Aspect/Default Aspect is not enabled at power on, the SD8 will start up with all
outputs disabled and it will switch on the outputs when the first valid Aspect command is
received. This is the factory default value.

The Default Aspect defined in CV190/CV191 will be applied at power on.

Each time a new Aspect command is received, it will be saved in CV188/CV189. If a power
off is performed, when the decoder will be powered on again, it will start with the Last Aspect
(saved) before the last power off.

During normal operation, the currently displayed Aspect can be saved as the Default Aspect in
CV190/CV191 by sending any of the Green/Red (Straight/Branch) command to the special accessory
decoder address +1 set in the CVV193/CV194 pair. By default, the special address is 1024, to save the
current Aspect as Default Aspect a command must be sent to address 1025 (1024 + 1).

Please note: the CV pairs CVV188/CV189 and CVV190/CV191 are like the two CVs of the Aspect
configuration (selectl and select2 bits) but there is no need for a third CV to configure which outputs
are OFF. By default, at power on, every of the outputs is OFF, and only those defined in C\V188/CV189
or CVv190/CV191 will be switched ON (depending on the CVV187 configuration).
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There are four demo modes available, if CVV187 is programmed with the values 250, 251, 252 or 253.
Once the decoder is programmed with any of the Demo Modes, these are functional also if the SD8 Signal
Decoder is powered up with DC voltage. The Aspects used in the Demo Modes are the actually defined
aspect/output and effect combination.

Demo Modes

CVv187 =250  The first two aspects (Aspectl and Aspect2) are switched on / changed sequentially.
The change time is set in 16 millisecond units in CVV192.

CVv187 =251  The first four aspects (Aspectl through Aspect4) are switched on / changed
sequentially. The change time is set in 16 millisecond units in C\VV192.

CVv187 =252  The first eight aspects (Aspectl through Aspect8) are switched on / changed
sequentially. The change time is set in 16 millisecond units in CVV192.

CVv187 =253  All the 16 aspects (Aspectl through Aspectl16) are switched on / changed sequentially.
The change time is set in 16 millisecond units in CVV192.

These Demo Modes are useful demonstrate the functionality of the SD8 Signal Decoder
without user/operator interaction. The maximum switch time between the Aspects is roughly 4
seconds. As long the decoder has one of the Demo Modes configured, will not react to normal Aspect
changing commands only to Programming Commands.
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Test Modes
There are two test modes available, if CV187 is programmed with the values 254 or 255.

CVv187 =254  Each of the outputs will be sequentially switched on and switched off (knight rider)
using the Effectl setting of each of the outputs.

CVv187 =255  Each of the outputs will be switched ON continuously.

CV192 is used to set the period of the switching between the outputs if the CV187 = 254 Test Mode is
selected. Each unit corresponds to 16 milliseconds, with a default value of 64 (roughly one second).

6 These Test Modes are useful to test if each of the connected signals lights are functional. As
long the decoder has one of the Test Modes configured, will not react to normal Aspect changing
commands only to Programming Commands.

The Aspects must be defined continuously. Even if it is possible, we do not recommend skipping
some aspects, and configure aspects above these. A definition like Aspectl,2,3,7,8 where Aspects
~~ 45,6 are skipped it is not recommended.
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16. Firmware update

You can update SD8 Signal Decoder operating software (called firmware) any time. New firmware
versions are used to eliminate errors (bugs) when operating decoders or to implement new functions.

The firmware update can be performed with the tOm Programmer without having to remove the decoder
from the layout. The firmware update can be performed for theSD8 decoders only if the programming button
is kept pressed when starting the update from the tOm Programmer or if previously the decoder was in
programming mode (LED flashing slowly). The firmware of multiple SD8 decoders can be updated, one at a
time, without removing them from the layout.

The tOm Programmer's operating software and firmware upgrade files can be downloaded from the train-
O-matic website. For the firmware upgrade procedure, please refer to the tOm Programmer's user manual.

The current firmware version can be read from the following CVs:
CVv253  Firmware version
CVv254  Firmware subversion

CVv254  Build version, upper byte
CV256  Build version, lower byte
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17. Technical support

If you have any questions or suggestions about train-o-matic products, you can write to us at:

support@train-o-matic.com
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In the table below the columns are named as follows:

- “CV” column contains the configuration variable number

- “Default Value” column contains the "factory" value of the CVs (after a decoder reset, all CVs will
have the appropriate value in this column)

- "Value Range" column contains the range of usable values for each CV

- "Description” column contains the name (if there is an established name) and information about the

CV function.

Table 8: CV table

CcVv Default Value Description
value range

1 1 0-255 | Decoder Address Low Byte (6/8 bits)

7 2 Software version (readable only)

8 78 - The value 8 written in the CV will reset the decoder to factory defaults (see
“Default Value” column). Train-O-matic NMRA ID (78) is read out

9 0 0-7 Decoder Address High Byte (3 bits)

15 0 0-239 | LockValue: Enter the value to match Lock ID in CV16 to unlock CV
programming. No action and no ACK will be performed by the decoder when
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LockValue is different than LockID. In this situation only CV15 write is
allowed. The special value of 255 will unlock the decoder

16 0 0-239 | LockID: 0 value means that the decoder LOCK is not enabled. To prevent
accidental programming, use unique 1D number for decoders with same
address (1+239

29 192 = Bit 6 =0(0): Addressing the decoder, 9 bit adress (CV1 6bit + CV9 3bit)

64 + = 1(64): Addressing the output, 11 bit adress (CV1 8bit +CV9 3bit)
Bit 7=0(0): Mobile decoder
128 = 1(128). Accessory decoder

30 0 0-255 | Error CV, each of the bits is corresponding to one of the outputs: Bit0 >>
outl, Bitl >> Out2... Bit7 >> Out8

31 0 0/1 Index CV, low byte

32 0 0 Index CV, high byte

34 1 0-255 Effect On select 1

35 0 0-255 | Aspectl | Effect On select 2

36 2 0-255 OFF configuration

37 2 0-255 Effect On select 1

38 0 0-255 | Aspect2 | Effect On select 2

39 1 0-255 OFF configuration
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40 4 0/1 Effect On select 1
41 0 0-255 Aspect3 | Effect On select 2
42 8 0-3 OFF configuration
43 8 0/1/2 Effect On select 1
44 0 0-255 Aspectd | Effect On select 2
45 4 0-255 OFF configuration
46 16 0-255 Effect On select 1
47 0 0-255 Aspects | Effect On select 2
48 32 0-255 OFF configuration
49 32 0-255 Effect On select 1
50 0 0-255 Aspect6 | Effect On select 2
51 16 0-255 OFF configuration
52 64 0-255 Effect On select 1
53 0 0-255 Aspect7 | Effect On select 2
54 128 0-255 OFF configuration
55 128 0-255 Effect On select 1
56 0 0-255 Aspect8 | Effect On select 2
57 64 0-255 OFF configuration
58 0 0-255 Effect On select 1
59 3 0-255 Aspect9 | Effect On select 2
60 0 0-255 OFF configuration

Page 56 of 63




SD8 Signal Decoder Version
User Manual for FW 2.3.32 0.1.22

61 0 0-255 Effect On select 1
62 0 0-255 | Aspectl0 | Effect On select 2
63 3 0-255 OFF configuration
64 0 0-255 Effect On select 1
65 12 0-255 | Aspectll | Effect On select 2
66 0 0-255 OFF configuration
67 0 0-255 Effect On select 1
68 0 0-255 | Aspectl2 | Effect On select 2
69 12 0-255 OFF configuration
70 0 0-255 Effect On select 1
71 48 0-255 | Aspectl3 | Effect On select 2
72 0 0-255 OFF configuration
73 0 0-255 Effect On select 1
74 0 0-255 | Aspectl4 | Effect On select 2
75 48 0-255 OFF configuration
76 0 0-255 Effect On select 1
77 192 0-255 | Aspectl5 | Effect On select 2
78 0 0-255 OFF configuration
79 0 0-255 Effect On select 1
80 0 0-255 | Aspectl6 | Effect On select 2
81 192 0-255 OFF configuration
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112 255 0-255 Light Intensity (Day mode)

113 63 0-255 Light Intensity (Night mode)

114 1 0-255 | — | Effect 1 number

115 16 0-255 ‘g_ Effect 2 number

116 0 0-255 5 | Effect 3 number

117 64 0-255 | © | Blink period (Bp) for Effect 3, in 8ms steps, max: 2s, Bp > n *(Bpl+Bpp)
118 0 0-255 Reserved

119 0 0-255 Reserved

120 255 0-255 Light Intensity (Day mode)

121 63 0-255 Light Intensity (Night mode)

122 1 0-255 | « | Effect 1 number

123 17 0-255 *g_ Effect 2 number

124 0 0-255 5 | Effect 3 number

125 64 0-255 O ["Blink period (Bp) for Effect 3, in 8ms steps, max: 2s, Bp > n *(Bpl+Bpp)
126 0 0-255 Reserved

127 0 0-255 Reserved
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128 255 0-255 Light Intensity (Day mode)

129 63 0-255 Light Intensity (Night mode)

130 1 0-255 | & | Effect 1 number

131 16 0-255 | 3 | Effect 2 number

132 0 0-255 5 | Effect 3 number

133 64 0-255 | © [Blink period (Bp) for Effect 3, in 8ms steps, max: 2s, Bp > n *(Bpl+Bpp)
134 0 0-255 Reserved

135 0 0-255 Reserved

136 255 0-255 Light Intensity (Day mode)

137 63 0-255 Light Intensity (Night mode)

138 1 0-255 | <« | Effect 1 number

139 17 0-255 | 35 | Effect 2 number

140 0 0-255 | 5| Effect 3 number

141 64 0-255 | © | Blink period (Bp) for Effect 3, in 8ms steps, max: 2s, Bp > n *(Bpl+Bpp)
142 0 0-255 Reserved

143 0 0-255 Reserved
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144 255 0-255 Light Intensity (Day mode)

145 63 0-255 Light Intensity (Night mode)

146 1 0-255 | » | Effect 1 number

147 16 0-255 | 3 | Effect 2 number

148 0 0-255 5 | Effect 3 number

149 64 0-255 | © [Blink period (Bp) for Effect 3, in 8ms steps, max: 2s, Bp > n *(Bpl+Bpp)
150 0 0-255 Reserved

151 0 0-255 Reserved

152 255 0-255 Light Intensity (Day mode)

153 63 0-255 Light Intensity (Night mode)

154 1 0-255 | o | Effect 1 number

155 17 0-255 | 35 | Effect 2 number

156 0 0-255 | 5| Effect 3 number

157 64 0-255 | © | Blink period (Bp) for Effect 3, in 8ms steps, max: 2s, Bp > n *(Bpl+Bpp)
158 0 0-255 Reserved

159 0 0-255 Reserved
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160 255 0-255 Light Intensity (Day mode)

161 63 0-255 Light Intensity (Night mode)

162 1 0-255 | ~ | Effect 1 number

163 16 0-255 | 3 | Effect 2 number

164 0 0-255 5 | Effect 3 number

165 64 0-255 O ["Blink period (Bp) for Effect 3, in 8ms steps, max: 2s, Bp > n *(Bpl+Bpp)
166 0 0-255 Reserved

167 0 0-255 Reserved

168 255 0-255 Light Intensity (Day mode)

169 63 0-255 Light Intensity (Night mode)

170 1 0-255 | o« | Effect 1 number

171 17 0-255 ‘g‘_ Effect 2 number

172 0 0-255 | 5| Effect 3 number

173 64 0-255 | © | Blink period (Bp) for Effect 3, in 8ms steps, max: 2s, Bp > n *(Bpl+Bpp)
174 0 0-255 Reserved

175 0 0-255 Reserved

176 25 0-255 | Fade-IN Light Effect delay, in 8ms steps (default 200ms)

177 25 0-255 | Fade-OUT Light Effect delay, in 8ms steps (default 120ms)
178 5 0-7 Fluorescent Tube Start, Blinking Delay 1-+8 delay step [0 + 7]
179 10 1-255 | Random Time Period, 1s + 255s

180 3 0-7 Flicker Period: Fast-Slow 0 + 7
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181 6 Defective Neon effects repetition time, O fast repetition, 7 slow repetition

182 127 0-255 | Blink period (Bp), in 8ms steps, max: 2s, Bp > n * (Bpl + Bpp)

183 2 0-255 | Blink pulse length (Bpl), in 8ms steps, max: 2s

184 12 0-255 | Blink pause length (Bpp), in 8ms steps, max: 2s

185 3 0-255 | Blink repetition time (n)

186 0 0-1 Programming mode flag

187 0 special | Power On Configuration (0, 1, 2), Demo Mode (250, 251, 252, 253) or
Test Modes (254, 255)

188 0 0-255 | Last Aspect On select 1

189 0 0-255 | Last Aspect On select 2

190 0 0-255 | Default Aspect On select 1

191 255 0-255 | Default Aspect On select 2

192 64 0-255 | Period of the switching between the Aspects for CVV187 = 250-253 Demo
Mode, or outputs for CV187 = 254 Test Mode. 1 unit is 8 milliseconds.

193 0 0-255 | Day/Night mode switching Pair Address Low byte (8 bits)

194 4 0-7 Day/Night mode switching Pair Address High byte (3 bits)

195 30 0-255 | Duration while the decoder remains in programming mode. Factory value
is 30 seconds; after that the decoder exits programming mode

196 2 0-255 | Output PWM resolution 8,7,6 bits

197 64 0-255 | Turn ON delay in 8ms steps, max: 2s, On-Del = CV * 8 [ms]

198 64 0-255 | Turn OFF delay in 8ms steps, max: 2s, Off-Del = CV * 8 [ms]
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