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Introduction
Do you know the problem that digital locomotives sometimes falter on points and bumps? This can be
solved with a buffer capacitor circuit. This is not new; it has been around for a long time and many
articles have been written about it. SMD can also be found on the internet. On this technique I have
developed the LocBuffer which has been further developed by trial and error.
SMD is a perfect technique that can be used in the Z, N, TT and H0 scales and the small size of SMD makes
it possible to build in a good buffer capacity in a locomotive. A capacitor charges itself with voltage and
when it drops out it discharges itself so that the dip is absorbed.
In this manual I would like to elaborate on the matter and how to install. If there are any questions after
reading this manual, you can ask them at any time by sending an email to info@domburgtrainsupport.nl
Best regards,
Martin Domburg

PAY ATVOLTAGE
The capacitors used in the 16V version of the LocBuffer have components
with a maximum allowable voltage of 16Vdc. This is protected against a
higher voltage by means of a Zener diode. However, a voltage higher than
16Vdc can have serious consequences for the LocBuffer. The components
will become defective and the surrounding components may be damaged
by heat development.
Domburg Train Support is not responsible for the incorrect use of the
LocBuffer and the resulting damage.
For the small scales N-TT-H0, a web tension of 15 VDC is more than sufficient.
Some exchanges give a voltage higher than 16 VDC and are not
adjustable. If you have a control panel that gives more than 16 VDC, a 25
VDC variant is available.
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How the LocBuffer works
The LocBuffer is a circuit consisting of capacitors which charge with voltage until the supply thereof is
interrupted. The moment the power supply fails, the capacitors discharge immediately. This makes it
possible to compensate for the loss of operating voltage during a period so that the electronics continue
to work. The duration of the period is determined by the capacitance of the capacitors indicated in Farad
(F).
With a digital voltage you cannot connect these capacitors directly to the rails, this will immediately
cause a short circuit. To prevent this, all decoders are equipped with a possibility to connect a buffer
circuit to it. But extra electronics are also needed for this.
First, the circuit must be provided with a Load
Resistance (R1) of 100 or 200 Ohm. As a result,
the capacitors (C1 to C3) charge less rapidly, so
that the peak current remains low during
charging. The disadvantage of this is, however,
that the discharge of the capacitors is also slower.
To compensate for this, place a diode 1N4007 /
1N4001 (D1) parallel to the charging resistor)

When using 16V capacitors
You need to protect these capacitors against overvoltage. The SMD capacitors have an operating voltage
of up to 16 VDC. Many exchanges supply more than 16 VDC. To prevent the capacitors from failing, place
a Zener diode (Z1) over the capacitors. This cuts the voltage to 16 VDC. All voltage higher than 16V is
passed directly to the ground.

When using 25V capacitors
These do not need any protection as the decoders have a maximum operating voltage of 24V. They fail
sooner than the capacitors.
A final point of is the capacity of the load resistor. Most resistors available in SMD format have a
workable power of 0.25 Watt. In most cases this load capacity of 0.25 W is enough. But for cases where
there is doubt about the quality of the current, a 2W SMD 1206 resistor is recommended. Both resistors
are available in the webshop. You will notice this quickly enough if you are going to test drive with the
circuit at your locomotive.
In addition, you can choose from a 100 Ohm resistor, but also from a 200 Ohm resistor. The 100 Ohm is
standard for this circuit but if you often get a message of closure, it is an option to consider increasing the
load resistance. You thereby halve the load capacity.

Pagina:

4 van 14

Manual LocBuffer │ version 3 – 2019

Track voltage
A very important item is the supply voltage that you use on your layout. For N and H0, a track voltage
between 14 and 16V is excellent. A higher voltage in, for example, scale N is far from useful and can even
be harmful to your engines which therefore require maintenance or overhaul faster. In the scale H0 it
may occur that a higher voltage is desirable due to certain functions.
Most control units have the option to adjust the track voltage, but unfortunately there are also many
control centres that use a universal track tension for both N-Track and H0 with a voltage between 17 and
22V. Another major disadvantage of this is that the decoders can often handle a maximum voltage of
24Vdc. Which means that, the higher the track tension, the warmer your decoder becomes.
To respond to this, I have developed two versions of LocBuffer:
- LocBuffer 16V
- LocBuffer 25V
Both available in the Tantalum and Ceramic versions
I always recommend choosing a track tension below 16 VDC!
Unfortunately, you cannot always escape it. If you don't have the choice, the only option is the LocBuffer
25V.

What’s the difference:
LocBuffer 16V
Pros
 More capacity because the Tantalum capacitors are smaller.
 The load capacity is smaller, the capacity therefore larger
 The locomotives run nicer at a voltage below 16V than at a higher voltage.
Cons
 Should be protected against overvoltage, if the 16V is exceeded this can cause serious damage.

LocBuffer 25V
Pros
 The circuit can be used universally.
 The Ceramic 47uF capacitors are easier to install and to hide.
Cons
 Larger capacitors, so fewer will fit in a locomotive. This results in less storage capacity.
 Much more expensive than the 16V capacitors.

Examples of some systems and they’re power supply:
 Dinamo (To be determined by yourself)
 ESU EcoS (15-21 VDC)
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Intellibox (To be determined by yourself)
ProfiBoss (14 VDC
Sprog (To be determined by yourself)
MultiMaus (18 VDC)
Z21 (12-24 VDC adjustable)
Digital Ice DR5000 (15-24V adjustable))
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Explanation of the components
The parts from the LocBuffer are not complicated, but a small explanation before starting the assembly
can prevent a lot of problems.

The capacitors

As an example, the Tantalum variant and the Ceramic capacitor.
The capacitors are available in four versions. The most commonly used in the 16V variant is the Tantalum
capacitor and in the 25V variant the Ceramic capacitor. The Tantalum is twice as large as the Ceramic
capacitor, but almost four times as cheap and they perform better. And in size the 16V Tantalum fits in
95% of the cases without any problems. On the photo of the cover you can see the package with the 16V
Tantalum capacitor. In the 25 V variant, the primary choice falls on the ceramic capacitor. Even though
they perform less, they are less sensitive and much smaller than the Tantalum capacitor, which with its
size is almost impossible to eliminate. Electrically, there is a difference between the two variants. The
Tantalum capacitor is polarity sensitive. That is, it is very important not to swap the V + and the Mass. On
the Tantalum the V + can be recognized by the dash. The carbon film capacitor is not polarity sensitive.
Then of course the question arises, how much buffer do you need? I often start with a value between 200
and 300 uF, you hardly notice anything below that. But here is the rule: The more Farad, the better the
buffer can do its job.
The formats:
 16V Tantalum 100uF 5.6x2.8x1.9 mm
 16V Ceramic 100 uF 3.2x2.5 mm
 25V Tantalum 100 µF 7.3x4.3 mm
 25V Ceramic 47 uF 3.2x1.6 mm
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The diodes

You need two types of diodes. The left is the 1N4007 diode with which you ensure a fast discharge.
Indicated on the diagram by D1. The line indicates the reverse side, which means that that side does not
allow voltage through the diode. The right diode is the Zener diode, indicated by Z1 on the diagram. As
with the 1N4007, the Zener diode also has a reverse side, indicated by the blue side. From version 2 2016 there is the possibility to replace the diode 1N4007 with a Schottky diode
Pros:



Cons:



Lower forward voltage drops;
Fast switching behaviour.
Low heat development in diode

Generally higher cost than normal diodes;
The permitted inverse voltage of Schottky diodes is limited. It is therefore difficult to find
Schottky diodes with an allowed inverse voltage of more than 100 V.
 A relatively high inverse current

We prefer to use the normal 1N4007 diode because we can place it on a 2W 1206 smd resistor. This
works just a bit nicer than a 0603 smd resistor and a Schottky diode.
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The resistors

In the explanation I told about the load capacity of the resistors. Here you can clearly see the difference
between the 0.25W version and the 2W version. In practice, the 0.25 W is often enough, but in the
assembly, there is often enough space for the 2 W variant. This makes it often preferred.
The big advantage is that the 1N4007 diode can be soldered to the resistor at the rear. This makes the
loading device somewhat easier to implement.
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Mounting
Then the buffer circuit still must be mounted, with the basic knowledge above you can do that well. By
default, I build the circuit into a compact package as can be seen on the cover. However, in practice it will
be seen that sometimes there is no room for this and that the components must be spread out or
mounted on a printed circuit board. Remember that my way is not sacred and that any kind of assembly
is good if you respect the electrical diagram.
I explain below how I assemble the LocBuffer as a package.
What do you need in addition to the components:
 Double-sided tape
 Tweezers
 Soldering iron
 Solder tin
 Nippers
 Lighter
 Tape or heat shrink
 Decoder wire blue
 Decoder wire black
 Multimeter with capacitor function
First, we start by sticking a piece of double-sided tape on your work surface. This tape is only useful for
assembling the circuit, you can position the components on it so that soldering of it is easier.
Then place the capacitors in a row with the line-up. When that is done, you can put the lead pads on the
sides. After this you grab a piece of black decoder wire and strip it for the length of the capacitors plus an
extra centimetre. Then solder it against the bottom, starting on the left and protruding the excess length
on the right.
The next step is very important before continuing. In practice it often appears that the smd capacitors
from the factory do not always work well. An error margin is maintained from the manufacturers. That is
why we are now going to measure the capacitors for correct operation. Your multimeter must be
equipped with a capacitor measuring function for this. If you do not have it, continue with the circuit.
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Measuring is knowing
Take the COM from your multimeter and hang it on the black wire. With the V + of your multimeter you
can now measure the capacity of each capacitor. This value should be between 70 and 120 uF.
If this is not the case, they are defective. Then don't hesitate and send me a message. You will then
receive new capacitors free of charge.
If the capacitors are good, you can do the same with the black wire as with the blue wire on the top of
the capacitor. If you did well, you now have two threads on the right.

The 16V variant:
Position the transmitter diode with the blue side upwards against the capacitors on the right. Now fold
the wires towards the Zener diode and solder them in place and cut off the excess wire.
The next step is the loading facility. You take the chosen resistor and place it on its back, after which I
solder the diode D1 on top. Then I solder a blue wire on the side of the diode with the line, this goes to
the decoder. Solder the blue wire of the capacitor on the other side of the diode, the side without a line.
With the multimeter you should now measure the selected resistor in ohms across the charging device. If
this is correct, put the entire installation in the heat shrink tubing and do not shrink it yet. We only do this
after it has been tested.
The following is not to discourage but to protect your material and this is a direct consequence of the trial
and error in the development of the LocBuffer.
The next step, connecting the decoder, is explained in the next chapter. Once this is successful you can
test the LocBuffer. Put the locomotive on the rails and let it run. If the circuit is installed properly, none of
the components may become hot. If this does, then it becomes so hot that the tin melts. You can
recognize it by releasing the blue wire and shrinking the sleeve around the diode.
If this happens, it can have three causes:
1. The load resistance is insufficient, in which case you must use a heavier resistor.
2. The capacitors are defective due to a closure or incorrect assembly. Then you must recreate the
entire circuit. That is why we test the installation twice before we continue.
3. You still have a higher voltage of the line voltage while you have chosen the 16V capacitors.
The advantage of testing without the heat shrink being shrunk is that the malfunction can be detected
before the lot becomes so hot that it damages the locomotive or its housing.
If the circuit works properly, you can shrink the stocking and close the locomotive.

Pagina:

11 van 14

Manual LocBuffer │ version 3 – 2019

Connecting the LocBuffer to the decoder
Each decoder has an extra GND (Mass) and V + connection. In each manual it is indicated where the lead
pads of the Mass and the V + are located on the decoder.
1. connect the black wire to the ground
2. connect the blue wire to the V +
With most decoders you don't have to set anything. However, with ESU you must give CV 113 a value
higher than 40. You must experiment with this. Always read the decoder manual on how to connect the
buffer circuit.

FAQ
Dinamo: The Loco gives a short circuit in a block
Dinamo cannot handle capacitors very well. Experience has shown that any value above 400 uF will result
in an error message. In theory this should be impossible, but the experience appears to be different. At a
voltage of 25V and a resistance of 100 Ohm, the control requires 250 mA of current. This is still far below
the limit at which Dinamo claims its security. Despite this, it sometimes happens in practice that the shortcircuit message is given in the software. To prevent this, you can increase the load resistance or set the
OCD mode in Dinamo to Slow. However, this is at your own risk!

What kind of multimeter should I have?
A multimeter with capacitive measurement, preferably in uF scale to Farad.

Is it also possible without a multimeter?
We strongly advise against this. A multimeter is really a requirement to build and test a LocBuffer. On good
luck it can result in an exploding capacitor with all the resulting damage. Tantalum is a nice technique, but
the material can ignite when closed.

Are Chinese capacitors suitable?
Small secret, almost all components in the electronics are produced in China. So, the capacitors you order
from Reichelt, Conrad, Digi-Key or RS Online also come from there. They are often found most easily via
Ebay, where prices can also be negotiated.
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Epilogue
I have written this manual for general use. You do not have to pay for this manual and it can be
downloaded free of charge on our website. If you want to copy the text for private or club use, please
contact us.
Domburg Train Support did not invent the LocBuffer concept, the circuits are simply on the internet and
are part of the basic electrical engineering. However, we have made the technology tangible and
extensively tested for the model railroad application. We have therefore put this on the market as
LocBuffer.
I hope this tutorial will help you connect the LocBuffer. If you have any comments or remarks, please let
me know. I can then process this in a new version. You can report this by sending an email to
info@domburgtrainsupport.nl
Thank you for reading and using this manual.
Sincerely,
Martin Domburg
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