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Foreword/safety notice

Foreword

We are delighted that you have opted to purchase the TFi2 power control unit that is a TIL-
LIG Modellbahnen product. We request that you observe the following information in detail 
so you can become acquainted with the most important functions and special features of 
this device and that you read through the entire operating instructions prior to putting the 
device into operation.
Products made by TILLIG Modellbahnen are subject to constant quality controls. However, 
if you should notice any defects or want to provide any suggestions or tips regarding this 
product then please inform us of this.
We will be happy to help you and wish you a lot of pleasure in your model railway hobby.

� Your�TILLIG�Modellbahnen�team

Important notices, please read them before use!

Safety directions

The appliance is intended for the operation of model railways in dry rooms. Vehicles for DC 
operation can be operated using it with power consumption levels of up to 1 A regardless 
of the nominal size and track width. The power is supplied through the house mains (230 
V AC, 50 – 60 Hz) via a wall plug transformer that corresponds to the conditions of a toy 
transformer (EN 61558-2-7).
However, the wall plug transformer is not a part of the toy. It is only possible to operate the 
controller with this plug transformer. The wall plug transformer may only be connected to 
the mains by adults. In this process the device must be inspected for evidence of damage. 
If there is evidence of damage on the wall plug transformer you are not permitted to con-
tinue using it and the device must be recycled at the acceptance point for e-waste. You are 
not permitted to dispose of it in the household waste.
There are no components to set the device either in the wall plug component or in the 
interior of the power control unit. Both components may not be opened. Repairs may only 
be performed by the trained staff of the TILLIG Modellbahnen service team. For this reason 
defective appliances should be sent in for repair by the specialist supplier. Any claim to 
warranty shall become null and void in the event of modifications to the equipment being 
made by third parties or the purchaser himself.
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Characteristic values/properties

Characteristic values

Power control unit:  - Maximum output current  1 A  (-10 %)
 - Output current  approx. 14 V max.
 - Short circuit monitoring
 - Input voltage  15 – 18 V DC
 - PWM frequency  approx.  113 – 133 Hz
 - Input current  1,1 A
Wall plug component:
Switching power supply  - Input voltage    230 V AC 50 – 60 Hz
 - Input current        max. 2,1 A
 - Standby output (at no load)  max. 0,3 VA
 - Output voltage    14,5 … 15,9 V DC
 - Output current max. 1,9 A DC
 - Output power  max. 30 VA

Properties

The power controller unit is equipped with state of the art electronics for pulse width 
regulation, which guarantees both excellent drivability of the locomotives used and also 
interesting control options and automatic control options. At the same time the device 
provides you with the benefit that the LED traction vehicle lighting lights up at full intensi-
ty even at the lowest power controller unit setting as soon as the train starts moving.
The output voltage is virtually constant at 12 V. The driving speed is controlled by means 
of a variable pulse width by means of which differing amounts of energy are supplied to 
the motor and the control of the speed is thus reached. The impulses are clocked with a 
frequency of 123 Hz. This frequency also makes it possible to operate bell type armature 
motors.
As a result of the type of power control locomotives with the most diverse motor qualities 
and gear trains can achieve excellent driving performances.
The motor will always run at full speed due to the pulse width regulation.  This helps to 
ensure the models run smoothly even at the lowest speeds.
The driving speed is controlled using the control button. It is possible to very subtly con-
trol the driving speed due to the smooth running control button with a large rotational 
range.
The drive direction is reversed using a flip switch with three positions: Forwards – dead 
– backwards. The drive direction selected can be recognised on the one hand by the loca-
tion of the drive direction switch and continues to be displayed by the different colours in 
the illumination ring around the drive direction switch. The illumination ring displays the 
control unit position or the amount of energy that is supplied to the locomotive.
In addition functions are available which simulate a model representation of the driving 
behavior of different types of traction vehicles as well as a braking/starting automatic 
function that slowly brings the vehicle to a stop and allows it start again without changing 
the control button settings.
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The power control unit is equipped with a rapid action short circuit fuse. This immediately 
switches off the driving voltage to the line if a current of 1 A is exceeded.
This is displayed by means of the flashing in the illumination ring around the drive direction 
switch and the green LED at F 2.
The well-known model railway switching systems (power-down and assignment with a wire 
connection) can be performed (figures 3 + 4). In the case of the power-down a brief increase 
in speed can be anticipated during the transition from one electric circuit to the other one even 
if the power controls have the exact same settings.
This is due to the overlapping of the non-synchronised impulses of both power control units 
which add up the amounts of energy of both controllers during the bypassing of the section-
ing point by the locomotive and the carriage wheel sets. You can obtain additional information 
concerning the power-down and assignment in the brochure „Elektric für Einsteiger” „electrics 
for beginners” under product no.:  09603.

Figure 1 – Connection of the „TFi2“
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1 – Assembly drill hole
2 – Control knob
3 – Drive direction switch
4 – F 1 button
5 – F 1 display
6 – F 2 button
7 – F 2 display
8 – Illumination ring

Figure 2 – Connection of the „TFi2“
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Figure 3 – Power-down

Figure 4 – Assignment
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Initial startup

The power control unit is intended as a control panel unit for installation on a control desk. 
To this end drill holes for screws (diameter of 3 mm) are located at the foot and top of the 
base part. Several appliances for various electric circuits can be placed next to one another. 
To begin with the power control unit will be connected with the railway track using two 
stranded wires to the screw terminals (figure 2). The power control unit is supplied with an 
appropriate wall plug transformer. You are only permitted to operate the power control unit 
with this. The wall plug transformer may only be connected to the house mains by adults. 
Before plugging the cable plug of the wall plug transformer into the socket of the control 
unit, the control knob must be set to “0“ and the drive direction switch must placed in the 
centre (figure 1). A test of the device is automatically performed when it is connected to the 
power supply. To this end all the LEDs of the power control unit are illuminated for a short 
time. Following this only the green LED of the standard characteristic curve C (function 1) 
should light up to signify that it is ready for operation. If the LEDs of the illumination ring 
and the green LED at F 2 flash alternately then the control knob was not set to „0“ prior to 
connection to the power supply. If this is then repeated the flashing will cease and the green 
LED of the standard characteristic curve will light up. The device is now operative.

Control of locomotives

The flip switch must be switched to the corresponding direction to select the direction of 
travel. Then the speed of the locomotive can be regulated using the control knob. The linear 
characteristic curve C is used as standard to this end. The central green LED lights up at F 1 
as a sign of this. The central green LED lights up at F 2 when the control knob is turned up. 
The illumination ring around the drive direction switches in correspondence with the positi-
on of the control knob. It indirectly displays the speed the locomotive is travelling at. But it 
is obviously clear that every locomotive will have a different speed even if the display is the 
same as these are dependent on the model’s motor and gear train. The colour of the display 
in the illumination ring also changes depending on the direction of travel.

Short circuit or Overload 

The power control unit has been provided with an electronic fuse on the output side. This 
when the highest permissible current levels of 1 A are exceeded. Depending on the tolerances 
of the components the fuse can already be activated from a level as low as 900 mA. The fuse 
is activated very quickly to offer the greatest possible protection. As a result the fuse can in 
some instances be triggered when travelling over points if the wheel sets come into contact 
with the closed point and this has the same potential as the open point. If the fuse has been 
triggered and the short circuit has been rectified the control must be placed in the „0“ positi-
on. This is the only way in which the fuse can be reset to the operating status.  This prevents 
the train from starting off at full speed following the rectification of the short circuit (depen-
ding on the power control unit position) and additional train malfunctions as a result.
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F 1 function

Extended functions – F 1 function:

The F 1 function permits the setting of five different characteristic curves (Figure 5) for the 
control of the speed at the power control unit. The characteristic curve is selected sequen-
tially by pressing the F 1 function key several times.
The central characteristic curve that is displayed by the central green LED is linear. This 
means that throughout the entire range of rotation every angle of rotation on the control 
knob creates the same increase in speed. This characteristic curve is automatically activa-
ted when the device is switched on.
The characteristic curves arranged to the left (A and B) correspond to the behavior of lo-
comotives on the track with heavy trains. These accelerate very rapidly at the start of the 
journey but then require a long time before they reach top speed. 
For this reason the characteristic curve has a more marked increase in acceleration in the 
lower sector than in the upper sector given the same angle of rotation of the control knob. 
Even increases in speed simulate the driving behaviour of trains: It initials starts up quickly 
and is then followed by an even more gradual increase in speed. 
The far left central characteristic curve that is displayed by the red LED corresponds more 
closely to the behaviour of a heavy goods train in this case, the characteristic curve B dis-
played in yellow to the right corresponds to the behavior of an express train. 
The characteristic curves (D and E) to the right of the green LED simulate the characteristics 
of shunting units. In this case they travel very slowly within a wide range.
However the low shunting speed will be reached very quickly by the locomotives. In this 
case two characteristic curves are once again available which generate a lower increase in 
the speed of the locomotive than in the above curve with the same angle of rotation. Here 
too the deviation from the linear characteristic curve C in the case of the far right characte-
ristic curve E displayed in red is greater than in the case of D signalized in yellow. 

Figure 5 – Charactertistic curves of the F 1 function 
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F 2 function

Characteristic curve A
= left red LED

Characteristic curve B
= left yellow LED

Characteristic curve C
= middle green LED

Characteristic curve D
= right yellow LED

Characteristic curve E
= right red LED
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F 2 function:

The power control unit has a start/stop function that can be set and is automatic. This 
comprises the option of setting a stopping time, to structure a delay or acceleration vari-
ably and enable the triggering of the function through one/several external rail contact(s) 
on the control terminals 1 and 2. In addition the manual triggering of the start/stop func-
tion is also possible through the F 2 button. If a stopping time has been set the locomotive 
also starts up again automatically after this time has expired. It is possible to interrupt the 
start/stop function at any time by switching the power control unit back to 0.

Setting of the storage state
You also have the option of storing or not storing the settings of the following functional 
parameters after switching off the mains voltage. If the storage option is not selected this 
device reverts back to the factory setting the next time it is out into operation. 

These parameters apply to the factory settings:
• External triggering deactivated via control terminals 1 and 2
• Unending dwell time
• Delay/acceleration with the lowest value

Selection of the storage state of the set values:
1. The power control unit is switched on (left LED lights up in red, yellow or green after selecting F 1)
2. Place the flip switch in the central position
3. Press both the function keys F 1 and F 2 at the same time and keep them pressed down
4. Turn the control knob in such a way until 8 light points light up in the illumination ring  
  (colour of the light points) is of no consequence
5. Release both function keys F 1 and F 2 again, the programming is complete
 

The following values are also stored after switching it off:
• Delay time/acceleration time
• Dwell time
• Option 0 – 7 of the setting of the external triggering

Resetting it to the factory settings:
1. The power control unit is switched on (left LED lights up in red, yellow or green after   
  selecting F 1)
4. Place the flip switch in the central position
5. Press both the function keys F 1 and F 2 at the same time and keep them pressed down
4. Turn the control knob in such a way until 9 light points light up in the illumination ring  
  (the colour of the light points is of no consequence)
5. Release both function keys F 1 and F 2 again, the programming is complete
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Options of setting the external triggering

You can choose between the following setting options for the external activation:

Option Description

0 (factory setting)   No external triggering through rail contacts at terminal 1 and 2
1  The start/stop function is triggered off at terminal 1
2  The start/stop function is triggered off at terminal 2
3  The start/stop function with a change in direction is triggered off at terminal 1
4  The start/stop function with a change in direction is triggered off at terminal 2
5  The start/stop function at terminal 1 and start/stop function with a change 
   in direction is triggered off at terminal 2
6  The start/stop function at terminal 2 and start/stop function with a change 
   in direction is triggered off at terminal 1
7  The start/stop function is triggered off at terminal 1 and start/stop function is   
   triggered off at terminal 2

Programming of the parameters for the start/stop function:

Activate external triggering

1. The power control unit is switched on 
  (left LED lights up in red, yellow or green after selecting F 1)
2. Place the flip switch in the central position
3. Press both the function keys F 1 and F2 at the same time and keep them pressed down
4. Turn the control knob in such a way until the desired option for the external triggering 
  is reached (colour of the light points is of no consequence):
 
 Option 0    no point lights up in the illumination ring
 Option 1 1 point lights up in the illumination ring 
 Option 2 2 points light up in the illumination ring
 Option 3 3 points light up in the illumination ring
 Option 4 4 points light up in the illumination ring
 Option 5 5 points light up in the illumination ring
 Option 6 6 points light up in the illumination ring
 Option 7  7 points light up in the illumination ring

5. Release both function keys F 1 and F 2 again
6. Programming complete  external triggering is now activated

 no point green (power control unit value approx. 0 – 5) 
 1 point green (power control unit value approx. 10 – 15)
  2 points green (power control unit value approx. 20 – 25)

3 points green (power control unit value approx. 30 – 35)
4 points green (power control unit value approx. 40 – 50)

  5 points green (power control unit value approx. 50 – 60)
6 points green (power control unit value approx. 60 – 70)
7 points green (power control unit value approx. 75 – 85)
8 points green (power control unit value approx. 85 – 95)

9 points green (power control unit value approx. 95 – 105)
10 points green (power control unit value approx. 105 – 120)  
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Deactivate external triggering

1. The power control unit is switched on 
  (left LED lights up in red, yellow or green after selecting F 1)
2. Place the flip switch in the central position
3. Press both the function keys F 1 and F 2 at the same time and keep them pressed down
4. Turn the control knob in such a way until no point lights up green and orange in the   
  illumination ring
5. Release both function keys F 1 and F 2 again
6. Programming complete  external triggering is now deactivated

Note: Whenever an option has been changed the dwell time and delay/acceleration 
must also be reprogrammed.

Programming the dwell time

1. The power control unit is switched on 
  (left LED lights up in red/yellow or green depending on the mode)
2. Place the flip switch in the central position
3. Press the function key F 2 and keep it pressed down
4. Turn the control knob until the desired number of points lights up 
  in the illumination ring:

5. Release the function key F 2 again
6. Programming complete  the desired dwell time is now set

 no point green (power control unit value approx. 0 – 5) 
 1 point green (power control unit value approx. 10 – 15)
  2 points green (power control unit value approx. 20 – 25)

3 points green (power control unit value approx. 30 – 35)
4 points green (power control unit value approx. 40 – 50)

  5 points green (power control unit value approx. 50 – 60)
6 points green (power control unit value approx. 60 – 70)
7 points green (power control unit value approx. 75 – 85)
8 points green (power control unit value approx. 85 – 95)

9 points green (power control unit value approx. 95 – 105)
10 points green (power control unit value approx. 105 – 120)  

5 s dwell time
5 s dwell time
10 s dwell time
15 s dwell time
20 s dwell time
25 s dwell time
30 s dwell time
40 s dwell time
50 s dwell time
60 s dwell time
Indefinite dwell time
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Programme delay/acceleration

1. The power control unit is switched on 
  (left LED lights up in red/yellow or green depending on the mode)
2. Place the flip switch in the central position
3. Press the function key F 1 and keep it pressed down
4. Turn the control knob until the desired number of points lights up 
  orange in the  illumination ring

5. Release the function key F 1 again
6. Programming complete  the desired delay/acceleration is now set

Note: The values 1 to 10 also cause a different delay and acceleration in the case of 
the different locomotive types. This behaviour is also dependent on the set speed. The 
value 1 means a short delay/acceleration, the value 10 means the maximum possible.

Manual operation of the start/stop function

The manual start/stop function can be used by pressing the F 2 function key:

A. In the delivery state.
B. he device was reset to the factory settings (refer to page 9).

1. Set the desired drive direction and speed.
2. Briefly press the start/stop button (F 2 right button)
3. Now the power control unit independently reduces the speed until the locomotive 
  comes to a standstill.
4. If the start/stop key is briefly pressed when the train is standing the locomotive 
  slowly starts moving and accelerates until the set speed is reached.

The right yellow LED lights up respectively when the start/stop function is active.

Value 1
Value 1
Value 2
Value 3
Value 4
Value 5
Value 6
Value 7
Value 8
Value 9
Value 10

 no point orange (power control unit value approx. 0 – 5)
 1 point orange (power control unit value approx. 10 – 15)

2 points orange (power control unit value approx. 20 – 25)
3 points orange (power control unit value approx. 30 – 35)
4 points orange (power control unit value approx. 40 – 50)
5 points orange (power control unit value approx. 50 – 60)
6 points orange (power control unit value approx. 60 – 70)
7 points orange (power control unit value approx. 75 – 85)
8 points orange (power control unit value approx. 85 – 95)

9 points orange (power control unit value approx. 95 – 105)
10 points orange (power control unit value approx. 05 – 120)  
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Connection for the external control

The start/stop function can be triggered by any number of rail contacts to the control 
terminals 1 and 2 by the moving train. To do this the rail contacts must be decoupled by 
rail contacts. You will find a y-point that is pre-prepared for the bed track under product 
no 83758 in the programme. There is a corresponding y-point under article number 83158 
for the model track. A circuit board with 2 diodes is also available for other track systems 
under product no. 08401. The control terminals 1 and 2 may not be connected with one 
another!

Several rail contacts can be connected to the control terminals 1 and 2 of the TFi2 to re-
peat the action of the automatic stopping and starting up again after a time delay at as 
many points as you please. For every drive direction the rail contacts at which the stopping 
actions are triggered must be integrated in the respective right-hand rail that is provided 
with a positive polarity. It is thus possible that as many stopping points as you like can be 
arranged on the track which only act in one drive direction in accordance with the arran-
gement of the rail contact. The connection of the rail contacts in both directions can also 
be performed at a control terminal if the second terminal for the two limit stop contacts 
of a commuting route. The action of the control terminals is determined by the selected 
option.

In this way a commuting train automatic system can be set up with the TFi2, which can in 
conjunction with the use of the first terminal also give rise to a different number of stops 
for both drive directions. When determining the location of the rail contacts before the 
stopping point of the vehicles the delay time must be observed which is still covered by the 
traction vehicles whilst still travelling after the triggering of the contact. 

Due to the fact that you also have the option of directly controlling railway switch drives 
with rail contacts it is possible that the train uses siding places in both directions also via 
different sorting sidings between the terminals. These y-points that are necessary to con-
trol the points must be additionally inserted into the railway track – i. e. separately of those 
y-points which serve to control the TFi2.

However – as is always the case during analogue operation – only one traction vehicle can 
ever be controlled at one time with the TFi2.  Other traction vehicles must be taken off 
without current.

The TFi2 thus possesses an integrated, shuttle train and stopping automatic mechanism 
that is remotely controlled by rail contacts.

Value 1
Value 1
Value 2
Value 3
Value 4
Value 5
Value 6
Value 7
Value 8
Value 9
Value 10



Terminal external control

The rail contacts of each direction must be installed at an appropriately long enough distance before 
the “stopping point” of the train according to the selected delay. In the event  of different vehicles a 
different braking distance will be set in the event of the same time delay. This is brought about by the 
different speeds of the traction vehicles at the same level of voltage.

The Y-points must be installed in such a way that the output towards the TFi2 is located to the right in 
the drive direction (the potential of this rail is „+“). The stopping of the traction vehicle is only triggered 
if the potential directed to the TFi2 is „+”. 

A shuttle route can be set up by installing the y-points at the end of the line and their connection to 
the second control terminal of the TFi2.
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Representation of the position of Y-points to trigger the stopping mechanism:

Circuit for an intermediate station:

Circuit for the terminal station of the shuttle route (without representation of stops):

Braking distance

Stopping point

Braking distance

Y-pointDrive direction

Additional y-points Additional y-points

Drive direction

Y-point Y-point

End point  
= turning point

End point 
= turning point

Effective
Drive direction

Effective
Drive direction

Rail connection
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Fault Causes Actions

LEDs No current  Inspection of the connection of 
do not light up   the power control unit to the 
  wall plug transformer
  
  Inspection of the socket which 
  the wall plug transformer is 
  plugged into

 Device defect  Sending it in to the service 
  department

LEDs flash When put into operation  Set the control knob to „0”
 the control knob is not 
 set to „0”

 Short circuit Search for/removal of the short 
  circuit in the cable to the system 
  and on the system

  Overload  Recalculation of the total current 
  consumption of the locomotive  
  and the illuminated carriages in 
  the power control unit’s electric
  circuit
 
 Also without a wire  Device defect; 
 connected to the line   Send it in to the service department

Locomotive does  Malfunction in the cable  Check connections 
not move but  to the system
the LEDs signals 
that it is ready Operating error  Press the F 2 button and wait for 
for operation  automatic control or take the 
  control knob out of the zero position

Assistance in case of malfunctions



For use in dry rooms only. We reserve the right to er-
rors, to make changes in line with technical progress, 
product maintenance or other changes in production 
methods. We accept no responsibility for direct or in-
direct damage resulting from improper use, non-ob-
servance of instructions, use of transformers or other 
electrical equipment which is not authorised for use 
with model railways, or transformers or other electri-
cal equipment which has been altered or adapted or 
which is faulty. Furthermore, we accept no responsibi-
lity for damage resulting from unsupervised modifica-
tions to equipment or acts of violence or overheating 
or effects of moisture etc. In addition any claim to 
warranty shall become null and void.

Warning notice: 
Not suitable for young people under the age of 3 due to the small 
parts that can be swallowed. Improper use can result in injury from 
function-related points and edges. Electric toy may only be installed 
and operated under the supervision of adults!

Store these operating instructions for later use! 

When this product comes to the end of its useful life, you may not 
dispose of it in the ordinary domestic waste but must take it to your 
local collection point for recycling electrical and electronic equip-
ment. If you don’t know the location of your nearest disposal centre 
please ask your retailer or the local council office.

Promenade 1
01855 Sebnitz

Telefon: 035971 903-0
Fax: 035971 90319

E-Mail: info@tillig.com

TILLIG


