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Overview 

The Pennsylvania Railroad Middle Division in HO scale utilizes a Digitrax digital command 

control (DCC) system for propulsion. The system consists of a DCS‐100 command station which 

powers the Middle Division main line (lower level), a DB‐150 booster which powers the 

Lewistown Secondary (lower and middle levels), and an additional DB‐220 booster which 

powers the Milroy Secondary (middle and upper levels). 

A Soundtraxx programming booster is implemented to provide additional power for 

programming sound decoders. 

The feeds to the track are protected by RRampmeter amp/volt meter(s) and PowerShield X 

circuit protectors. The circuit protectors are “smart” to recognize the difference between a true 

short versus a temporary surge when the capacitors of sound decoders are charging up. 

The Middle Division main line is blocked for detection purposes, and fed by Digitrax BDL‐168 

detection boards. As secondaries, the Lewistown Secondary and Milroy Secondary were “dark” 

and no block detection is implemented.  

The power busses also have several locations where barrier strips allow temporary break of the 

bus for troubleshooting purposes. 

LocoNet provides communication between the command station, boosters, a control bus for 

throttles, a fast clock, and a connection to a computer for control via JMRI. 

JMRI on the computer provides dispatcher control of turnouts, display of occupancy, and signal 

control in the future. 

JMRI is also able to provide on‐screen throttles for running locomotives. It also has a built‐in 

web server which broadcasts over a wireless network that allows smart phones and/or tablets 

to be used as throttles. 

Detection sections are named “LSxxx” and turnouts are named “LTxxx” for reference by the 

JMRI system. Computer controlled turnouts utilize stationary decoders (mostly NCE SwitchIt). 

Switches on the secondaries are controlled by local panels on the fascia. Berrett Hill Touch 

Toggles drive Tortoise switch machines and provide visual indication of route. 
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PTB-100 Programming Track Booster
Congratulations on the purchase of your SoundTraxx™ PTB-100 Programming Track Booster. Properly installed, 
the PTB-100 will provide reliable programming of all SoundTraxx DCC decoders.  The SoundTraxx PTB-100 
Programming Track Booster is designed to facilitate easy programming of Digital Sound Decoders, which have 
advanced technologically beyond what some command stations were intended to handle.  Most Command 
Stations were designed to program basic motor decoders and lack sufficient voltage and/or current to handle the 
needs of more advanced decoders, including most sound decoders.  The PTB-100 will raise the programming 
track output to level adequate for programming without degrading the DCC signal.

We strongly encourage even the most skilled and experienced modeler to read the decoder Owner's Manual, 
available from your dealer at no charge or downloadable from our website at www.soundtraxx.com. A great 
many programming difficulties are the result of operator error. 

INSTALLATION OF THE PTB-100
Typically, the PTB-100 will be permanently installed between the Command Station and the programming 
track. Be sure the programming track is electrically isolated from the rest of the layout wiring. Make your 
connections with the power supply and Command Station turned OFF.  There are just three pairs of 
connections to be made:

1.  Connect one BLACK 
wire to one output of 
your Command Station 
power supply. Connect 
the other BLACK wire 
to the other output. 
These are the same 
outputs as connect to 
the power inputs on 
your Command Station.  
Note: The maximum 
input voltage for the 
PTB-100 is 18 VAC or 
22 VDC. Minimum input voltage for reliable operation is 12 VAC or 14 VDC. Optionally, you may purchase 
and use a dedicated power supply rated at 15 volts DC, 500mA.

2.   Connect the one of the ORANGE wires to one rail of the programming track (Do not connect to the 
mainline!). Connect the other ORANGE wire to the other rail.

3.  Connect one YELLOW wire to one Programming Track connection on your Command Station (these 
could be labeled 'Prog', 'Program Track' or something similar.)  Connect the other YELLOW wire to the 
remaining connection.

Operation
Once your PTB-100 is installed, you can begin to program your decoder just as you normally would.

The PTB-100 automatically connects power to the program track whenever a programming operation is 
started.  The GREEN LED indicates the status of the programming track. A slow flash rate indicates that 
there is no power on the program track and locomotives may be safely placed on or removed from the 
programming track.

Once you initiate a programming cycle via the command station, the Green LED will change to a steady 
ON state, indicating that the program track is powered up and a programming operation is in progress. 
Depending on the make of your command station, the Green light may remain on while your command 
station is in programming mode, or in other cases, stay on for only a few seconds and then revert to a 
flashing state after each individual programming command is completed. In either case, locomotives should 
only be placed or removed from the program track when it is powered down as indicated by a flashing Green 
LED.

The YELLOW LED will flash briefly when an acknowledgment is received from the decoder and simply 
means that the decoder has programmed properly. If the Yellow LED does not blink, re-check your decoder 
wiring. Note: a motor or similar load must be connected to the decoder in order for the acknowledgement to 
be detected by the PTB-100.

The RED LED indicates a fault condition.  A slow blink indicates the PTB-100 has detected a short circuit 
across the programming track, most likely due to faulty decode wiring in the locomotive.  When this occurs, 
remove the locomotive and wait approximately 20 seconds for the PTB-100 to reset itself.  A rapidly blinking 
Red LED indicates the power supply voltage is too low.  Check that the power supply output voltage is at 
least 14VDC or 12VAC and replace or adjust as necessary.
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FCC Statement
This equipment has been tested and found to comply with the limits for a Class B digital device pursuant to Part 
15 of the FCC Rules. 

SERVICE & WARRANTY POLICY
The PTB-100 is tested thoroughly before it is shipped and warranted to be in good working order and free of 
manufacturing defects. However, in the event that a mistake does occur during installation, SoundTraxx will cover 
the repair under our ‘Safety-Net’ Service Warranty.  If during the first ninety (90) days you damage your PTB-100 
or it fails to operate, SoundTraxx will repair or replace the unit free of charge if:

1. The original sales receipt showing purchase from an authorized SoundTraxx dealer accompanies the unit. Receipt 
must show purchase date to be within the last 90 days. Your original receipt will be returned with your repaired 
unit.

2. There is no damage resulting from unauthorized repairs or modifications. This includes but is not limited to:
   - Removing the shrink tubing from the PTB-100.
   - Drilling or enlarging circuit board holes
   - Cutting or trimming the circuit board
3. The PTB-100 is returned properly packaged, postage paid and insured - SoundTraxx is not responsible for 

product lost or damaged in transit. 

Limits of Liability
The foregoing shall constitute the sole and exclusive remedy of any owner of this product for breach of warranty 
including the implied warranties of merchantability and fitness. IN NO EVENT SHALL SOUNDTRAXX BE LIABLE 
FOR SPECIAL OR CONSEQUENTIAL DAMAGES OR FOR THE REPRESENTATIONS OF RETAIL SELLERS.

Warranty Procedure
Warranty procedures, as well as repairs beyond the warranty period, are stated on our website at www.soundtraxx.
com or can be obtained from our Customer Service Department.  

SoundTraxx Customer Service
210 Rock Point Drive
Durango, CO 81301
Telephone (970) 259-0690
Fax (970) 259-0691
Email: support@soundtraxx.com

PTB-100 Programming Track Booster
P.N. 829002

●  Provides High Current Outputs for Reliable Programming of all 
SoundTraxx Digital Sound Decoders

●  Status LEDs Provide Feedback During Programming Operations
●  Easy to Install
●  Will operate with most NMRA-compatible Command Stations
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Use and Application Notes:

As a result of my involvement in “Command Control” Systems for 19 
years, it became apparent that model railroaders needed a simple to 
use, accurate tool to measure volts and amps for their Railroads. The 
advent of DCC with its unconventional waveform further ampli-
fied the need.  I conveyed the concept and format to Larry Maier, a 
model railroader, and electrical engineer who is also a vital contribu-
tor to our DCC development efforts. His resulting design speaks for 
itself. Jim Scorse from NCE Corp. also made some great suggestions.

The maximum DCC and DC voltage is approximately 28 volts (cov-
ers the complete specified NMRA voltage range). The maximum 
DCC and DC current is approximately 10 amps. The maximum 
AC voltage is about 20 volts while the maximum AC current is 
about 7.5 amps. AC signals have a higher ratio of the maximum 
signal value to the RMS signal value than does the DCC and DC 
signal. These values may vary slightly from unit to unit due to 
component tolerances. The accuracy is between 2%-3% of reading. 
Two status indicator LEDs indicate either DCC or AC voltage. 
Both LEDs on means DC voltage is present. When measuring 
DCC and AC voltages and current, any polarity will work. When 
measuring DC voltage, proper polarity is necessary. If you attempt 
to measure a DC voltage and there is no readout, simply reverse 
the connection polarity and you will get the proper readout. Units 
with battery or an external DC power supply will display DC volt-
age and current irrespective of polarity.

Version IV RRampMeterHP is same as III but designed for large scale 
high voltage and current applications with the following specs: 
DCC: 33.8 V and 26.6 A (peak); AC: 24 V and 18-20 A; DC: 
33.8 V and 26.6 A (peak). The RRampMeter will show a 10-40 
mA (0.01-0.04 A) reading with no load or current draw. This is 
normal electronic noise and is not reflected in actual amperage 
readings under loads.

Owners of the RRampMeter Version (1) can upgrade to V (2) or (3) as 
follows:

To install the battery connector (see Fig. 4), solder the red or the posi-
tive lead of the battery connector at the J3 location to the hole with 
the square pad. Solder the black wire to the hole with the round pad. 
Solder these connections to the back side of the board so that the battery 

connector will fit in the enclosure. To install the switch (see Fig. 4), 
desolder the jumper, and solder the switch into the three holes marked 
S1 on the top side of the board.

Amperage must be measured in series by connecting the left set of 
contacts or clip leads to the input power supply or power source 
while the right set of contacts or clip leads are connected to the 
load or isolated track section where current is to be measured (Fig 
1). The RRampMeter may be connected in the reverse direction 
without damage, but the display will show the current used by the 
RRampMeter in addition to the load current (about 0.03 to 0.04 
for no load) (Fig 4).  The voltage display also will not account for 
any voltage drop in the RRampMeter itself.  

Voltage can be measured from the left or right set of contacts or clip 
leads. If measuring voltage only, then either end of the RRampMe-
ter may be used accurately.

We do not recommend soldering directly to the buss bars that connect 
the adjustable contacts as this may interfere with the operation of 
the adjustable contacts (Fig 2).

For Panel or Fascia mounting, Version (1) can be used. You will have 
to cut out holes in your fascia for the LEDs and the Indicator 
Lights. Four mounting holes are provided on the circuit board for 
mounting. You can also use Version (2) and mount the enclosure 
cover to your Fascia if you prefer a dressier appearance (Fig 3). For 
mounting templates see, Figures 6 and 7.

The RRampMeter is designed to read true RMS voltage and current.  
The RMS values are proportional to the power being supplied to the 
layout.  An average reading meter (most inexpensive meters found in 
electronic stores, hardware stores, etc.) WILL NOT agree with the 
RRampMeter.  The RRampMeter is displaying the correct values.

Some DC power supplies use pulsed power for low speed.  The 
RRampMeter will read this signal at its correct RMS value, but 
will display the AC PRESENT light.  Once the supply transitions 
to full DC, the RRampMeter will continue to display the correct 
values, but the DCC PRESENT and AC PRESENT lights will 
both be out.

When using a battery, the RRampMeter will not show 0.00 volts with 
no signal connected.  This is because the open contacts on the 
input actually pick up some voltage from the surroundings (power 
lines, DCC on the tracks, etc.).  In addition, the circuitry used 
cannot quite reach 0.00.  The RRampMeter is calibrated to read 
correctly above several tenths of a volt.

SPECIALTIES
DCC

.C
O

M

V1 to V2 Upgrade Kit $34.95

V1 to V3 Upgrade Kit $49.95

Kits contain all parts necessary to upgrade.
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The RRampMeter will measure voltages down to approximately 7.00 
volts without using the 9V battery option.  For DCC, this is more 
than adequate.  To measure lower voltages, the battery option must 
be used.  If the battery is connected, one position of the switch 
will turn the RRampMeter on using the battery.  The other posi-
tion will disconnect the battery and allow the RRampMeter to be 
powered from the input voltage.  Either position may be used with 
the battery connected. 

If the RRampMeter is operated at currents in excess of 5 amps on a 
continuous basis, then it must be mounted in such a way as to al-
low free air circulation for cooling.

The RRampMeter is a great 9V battery tester.  Just con-
nect the battery across the track inputs.

You may be surprised at how much booster voltage 
is lost in track feeders, 
long stretches of 
track, and control 
switches.  The 
RRampMeter is 
telling the truth.

The RRampMeter 
will work with 
common rail 
systems.  If you want to 
measure the current in a single 
track block, connect the common rail feed 
to J1-1 (J4-1 or J6) and the remaining side of the booster 
to J1-2 (J4-2 or J7).  A single output connection may be run from 
J2-1 (J5-2 or J9) to the desired block.  If you want to measure the 
TOTAL current on the common rail feed, connect the common 
rail to J1-2 (J4-2 or J7) and the remaining side of the booster to 
J1-1 (J4-1 or J6).  The common rail is then connected to J2-1 
(J5-2 or J9).

We have tried the RRampMeter in conjunction with the program-
ming track with mixed results.  In some cases, the current drawn 
by the RRampMeter to operate itself may be sufficient to upset the 
programming sequence.  If you want to operate the RRampMeter 
with the programming track, it may be necessary to use the battery 
option.

If you plan to use the RRampMeter without the case in a situation 
where it will be handled, it may be wise to glue Y1 and C1 (located 
on the back of the board) to the printed wiring board to prevent 
an accidental component removal.  We find that a touch of “Crazy 
Glue” or equivalent is ideal for this purpose.

J4 and J5 are optional and sized for a two terminal header for use with 
a connector.  The DigiKey part number is ED1817-ND.  The 
mating plug is DigiKey part number ED1717-ND.  You may also 
solder wires directly to these holes for a permanent installation.

If you are installing the RRampMeter as a permanent fascia display, a 
piece of red clear plastic or lighting gel in front of the display will 
improve the contrast.

Maintaining and analyzing the electrical system of a layout requires 
accurate measurements of the voltage and amps. When DC was 
used a standard meter was all that was needed for these measure-
ments. With DCC use of a standard meter most of the time will 
not give you an accurate measurement. Tests have show that meters 
not designed to read the DCC wave forms can be off by as much 

as ±50%. Even meters that are “true RMS” may not be 
designed for the frequency range of DCC. 

The RRampMeter was 
designed to fill 
the need for a 
highly accurate 
DCC meter to 
measure of both 
voltage and amps. 
The RRampMe-
ter is designed 
as a flexible tool 

to monitor and analyze the electrical 
operation of a layout. It is designed to 

work not only DCC power but to make 
accurate measurements of AC and DC. 

The RRampMeter has an amazing 2% ac-
curacy. Because the original 10 amp range 

of the RRampMeter was not adequate 
for large scales a 20 amp version was 
added to the line.

A total of four models of the RRamp-
Meter are available. There are three 
models are available in the 10 amp 
range and one for large scale with a 
20 amp range. The standard meter is 

rated at up to near 10 amps and up to 23 volts DCC or DC and 6 
amp at up to 16 volts on AC. The new Version VI RRampMeter 
for large scale trains have a capacity of up to about 20 amps. The 
three basic models are [A] a bare module design for panel mount-
ing, [B] mounted in a plastic case and [C] mounted in a plastic 
case with the option of battery power. All of the meters are pow-
ered by the input voltage. The voltage must be greater than 7 volts 
to operate. Versions III and IV have a 9V battery connection to 
operate the meter when the input voltage is less than 7 Volts. The 
meter can be used either as a portable meter or mounted perma-
nently in a panel. Screw terminals are supplied with the meter that 
can be soldered to the back side of the meter’s circuit board.
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Version I
 Bare RRampMeter Module; 7-28 V, 10 A (DCC)
Version II
 RRampMeter with enclosure and clip leads; 7-28 V, 10 A (DCC)
Version III
 RRampMeter with enclosure, clip leads and 9 V battery backup; 0-23 V, 

10 A (DCC)
Version IV
 RRampMeter with enclosure, clip leads and 9 V battery backup; 0-23 V, 

20 A (DCC)

A meter mounted near the system or booster will let you monitoring 
the power supplied to the layout. This will let you can determine 
how well your system or booster is regulating voltage under load. 
You can also measure just how close you are to the maximum 
power limit of the booster or system. This will indicate the 
operation of the system/booster, but not the voltage 
drop of the wiring and rails 
of the layout.

Voltage is read by connecting 
to the two terminals on the 
left side of the meter. The 
end of the circuit board has 
an area that allows you to 
put the meter directly on 
the rails to measure the voltage. In order to measure amps, the cur-
rent must flow through the meter by connecting a load to the two 
terminals on the right side of the meter.

Most common meters can read 
both AC and DC, but can not 
accurately read DCC power. 
In order to accurately read 
DCC power a “true RMS” 
meter, like the RRampMeter 
is needed. This is due to the 
shape and frequency of the 
DCC signal. Even many “true 
RMS” are not designed for the high frequency of 
the DCC wave form. The RRampMeter automatically 
detects and switches to the type of power it is measuring.

Two status indicator LEDs indicate either DCC or AC volt-
age. Both LEDs on means DC voltage is present.

When the rail voltage to a decoder drops the train speed can also drop 
along with lights dimming. There are many places in the path from 

the booster to the decoder where voltage can be lost. The voltage 
from the booster or system may have a small drop as more current 
is drawn. The wiring from the booster to the rail will also lose 
some voltage. Devices like circuit breakers and block detector can 
add to the voltage loss. Nickle Silver rail is not as good a conductor 
electricity as copper wire and can be a significant part of the volt-
age loss. Rail joiners can also cause a loss in voltage. To determine 
the layout voltage loss the voltage must be measured at the rails 
when current is flowing. Without a current flow there is little to 
no voltage loss. It is almost impossible to get a good stable voltage 
reading using a train running as a current load. The best way to 
measure the loss is with some type of steady load. An automotive 
lamp turns out to be a good device to use as a steady load. They are 
cheap and easily available. A couple of pieces of wire with clips can 
be soldered the lamp. (See photo) Depending on your scale and 
booster rating one of the following automotive lamps should work. 
The #912 draws about 1 amp the #1141 about 1.5 amps and the 
#1156 about 2.25 amps. (Due to the low cold resistance of a lamp, 

the 1156 lamp can cause low powered 
systems like the Zephyr to shut down 

[overload]. The 912 should be OK for 
this test.) Choose a lamp that is near 

the maximum current 
used in a block, 
not the current 
used by the 
layout. 
The first 

test should be to 
determine the voltage loss 

of the system or booster. [A] Measure 
the output voltage of the booster at a point close to 

the booster with no trains running. If you have an RRampMeter 
connected as a panel meter close to the booster this reading should 
work. [B] Next connect the load to the rails load (lamp) to the rails 
with the meter still next to the booster. The difference between the 
two readings will give you the voltage loss of the booster at this 

current. [C] Read the voltage 
at the rails with out a 

load. [D] Read the volt-
age at the rails with the 
load. The lamp can be 
connected the terminals 

of the RRampMeter so 
a number of reading can 

be made in the same block. 
You may be surprised at the 
voltage loss at different points 
of the same block. This can 
be due to the poor conductiv-
ity of Nickle Silver rail. Poor 
connections of rail joiners 
is another thing to look for. 

Wire that is under size is also a cause of voltage loss. When making 
measurements of loss across things like rail joiners and connections 
the voltage is so low that the RRampMeter with the battery option 

The meter automatically senses and switches the 
type of power. Only a “true RMS” meter can 
accurately measure DCC voltage and current.
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make be needed. It 
is best to keep the 
voltage loss due to 
wiring and rails under 
1 volt. More than a 
couple of volts can 
cause slowing of 
locomotives and in 
extreme cases even 
cause the decoder to 
drop out. There is a 
wire chart that shows 
the length of wire for 
a ½ Volt drop due 
to wire resistance. 
The chart shows the 
voltage drop for 1, 2, 
5 and 10 Amps. This 
is a chart for one 
way resistance. If you 
wire out to the rails 
and back (double the 
length), this chart be-
comes a 1 Volt chart.

Checking voltage drop with an RRampMeter. 
Auto lamp used as a load.

The 20 to 18 gauge wire should be used only for Z and N scales. 
This size can be used for short track feeders in larger scales. The 
16 gauge works for most small layouts with short runs. The 14 to 
12 gauge for larger layouts in most scales. The 8 to 10 should be 
reserved for older O scale and G scale layouts. This larger size wire 
becomes a bit cumbersome to work with.

Stranded wire can be used anywhere, but solid should only be used 
where it will not be flexed or moved.

Voltage loss for ½ Volt for different currents and wire size.

 Wire Size 1A 2A 5A 10A
 8 796 398 159 80
 10 501 250 100 50
 12 314 157 63 31
 14 198 99 40 20
 16 124 62 25 12
 18 78 39 16 8
 20 50 25 10 5

If your layout uses common rail wiring and you have more than one 
booster you can monitor the current from both boosters. Run the 
common of both booster through the meter and this will get you 
an indication of total layout current. NOTE this will only work 
with common rail wiring.
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Mounting Templates
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Meter shows the voltage

at 13.4 volts and no

current flow. LEDs at

top show the type of

power. Green LED

indicates DCC Power.

This is the bare meter

without a case. The

meter can be mounted

in a control panel or 

used as is.

RRampMeter in a case.

Battery power meter looks 

the same, but has a on/off

switch below the display.

RRampMeter Application Notes
by Don Fiehmann

The RRampMeter is designed as a flexible tool to

monitor and analyze the electrical operation of a layout. It is

designed to work not only DCC power but also with ac and

dc. Three models are available in two different current ranges. The standard

meter is rated at up to 10 amps and up to 23 volts DCC or d.c. and 6 amp at up to

16 volts on a.c.  There is a model unit for large scales has a capacity of up to about

20 amps.

The three models are (a) a bare module design for panel mounting, (b)

mounted in a plastic case and (c) mounted in a plastic case with the option of 

battery power. All of the meters are powered by the input voltage as long as it is

greater than 7 volts. The last unit can use a 9 volt  battery to operate with input

voltages of less than 7 volts.

The meter can be used either as a portable meter or mounted permanently.

Screw terminals are supplied with the meter that can be soldered to the back side

of the meter’s circuit board.

True “RMS”
Most common meters can read both ac and dc, but can not accurately read DCC power.  In order to

accurately read DCC power a “true RMS” meter, like the RRampMeter is needed.  This is due to the shape

and frequency of the DCC signal. The RRampMeter automatically detects and switches to the type of

power it is measuring. Two LEDs indicate DCC or ac , no LED on indicates dc.

RMS is an abbreviation for Root Mea ns Squa red. It is a mathematical way of analyzing a

distorted wave form.

The d.c. wave form is easy to read as it is a steady signal. The a.c. wave form is a relatively
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The RRampMeter automatically sense and switches the type of power. Only a “true RMS” meter can

accurately measure DCC voltage and current.

slow signal with a higher peak voltage compared to the d.c. signal. Most meters assume a sine

wave at 60 Hz  and simply take the peak voltage of the wave form and readout a value of  0.707 of

the peak. DCC is a different type of signal. The signal is a much higher frequency can vary. In

order for the meter to accurately read the DCC value it must compute the value of the voltage to 

get a true  reading.

TRACK VOLTAGE

Voltage is read by connecting to the two terminals on the left side of the meter. The end of

the circuit board has an area that allows you to put the meter directly on the rails to measure the

voltage.  In order to measure amps, the current must flow thru the meter by connecting to the

two terminals on the right side of the meter.

PANEL METER

A meter mounted near the system or booster will let you monitoring the power supplied to

the layout. This will let  you can determine how well your system or booster is regulating voltage

under load. You can also measure just how close you are to the maximum power limit of the

booster or system. This will indicate the operation of the system/booster, but not the voltage drop

of the wiring and rails of the layout.

LAYOUT VOLTAGE LOSS

When  the rail voltage to a decoder drops the train speed can also drop along with lights

dimming. There are many places in the path from the booster to the decoder where voltage can be

lost.  The voltage from at the booster or system may have a small drop as more current is drawn.

The wiring from the booster to the rail will also lose some voltage. Devices like circuit breakers

and block detector can add to the voltage loss. Nickle Silver rail is not as good a conductor

electricity as copper wire and can be a significant part of the voltage loss. Rail joiners can also

cause a loss in voltage.
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Lamp used as load

To determine the layout voltage loss the voltage must

be measured at the rails when current is flowing. Without

a current flow there is little to no voltage loss. It is almost

impossible to get a good stable voltage reading using a train

running as a current load. The best way to measure the loss 

is with some type of steady load.  An automotive lamp turns

out to be a  good device to use as a steady load. They are

cheap and easily available. A couple of pieces of wire with

clips can be soldered the lamp. (See photo) Depending on

your scale and booster rating one of the following should

work. The #912 draws about 1 amp the #1141 about 1.5

amps and the #1156 about 2.25 amps.  (Due to the low cold

resistance of a lamp, the 1156 lamp can cause low powered

systems like the Zephyr to shut down [overload]. The 912

should be OK for this test.) Choose a lamp that is near the

maximum current used in a block, not the current used by

the layout.

The first test should be to determine the voltage loss of the system or booster. (A)Measure

the output voltage of the booster at a point close to the booster with no trains running. If you have

an RRampMeter connected as a panel meter close to the booster this reading should work. (B)

Next connect the load to the rails load (lamp) to the rails with the meter still next to the booster.

The difference between the two readings will give you the voltage loss of the booster at this

current. (C) Read the voltage a t the ra ils with out a load. (D) Read the voltage at the rails with

the load. The lamp can be connected  the terminals of the RRampMeter so a number of reading

can be made in the same block. You may be surprised at the voltage loss at different points of the

same block. This can be due to the poor conductivity of Nickle Silver rail. Poor connections of rail

joiners is another thing to look for.  Wire that is under size is also a cause of voltage loss. When

making measurements of loss across things like rail joiners and connections the voltage is so low
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that the RRampMeter with the battery option make be needed.

Wire Size 

It is best to keep the voltage loss due to wiring and rails under 1 volt. More than a couple of

volts can cause slowing of locomotives and in extreme cases even cause the decoder to drop out.

Here is a wire chart that shows the length of wire for a ½ volt drop due to wire resistance.

The chart shows the voltage drop for 1, 2, 5 and 10 Amps. This is a chart for one way resistance. If

you wire out to the rails and back (double the length ) this chart becomes a 1 volt chart.

Voltage loss for ½ volt for different currents and wire size.

Wire Size 1 Amp 2 Amps 5 Amps 10 Amps

8 796 398 159 80

10 501 250 100 50

12 314 157 63 31

14 198 99 40 20

16 124 62 25 12

18 78 39 16 8

20 50 25 10 5

Which Size?

The 20 to 18 gauge wire should be used only for Z and N scales. This size can be used for short

track feeders in larger scales. The 16 gauge works for most small layouts with short runs.  The  14

to 12 gauge for larger layouts in most scales. The 8 to 10 should be reserved for older O scale and

G scale layouts. This size wire becomes a bit cumbersome to work with.

Stranded wire can be used anywhere, but solid with should only be used where it will not be

flexed or moved.

Monitoring Current

If your layout uses common rail wiring and you have more than one booster you can

monitor the current from both boosters. Run the common of both booster thru the meter and this

will get you an indication of total layout current. NOTE this will only work with common rail

wiring.
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The PSX-1,2,3,4 Series (Rev:J, 5/11)
Intelligent, DCC, Solid State Circuit Breakers with

Integrated Block Detection and Feed Back
Quick Start: see Pg-13, Test Before Installing, All Programming is Optional!

Designed by Larry Maier Developed by DCC Specialties US Patent 7,810,435

The Power Shield X series is a product of years of research into problems
dealing with false overload that cause premature shut down of DCC Boosters and
other Circuit Breakers. These false overloads are caused by large capacitors used
in sound systems decoders or lighted passenger cars. The overload appears as a
short circuit until the capacitors are charged. The logic on the new Power Shield X
Series determines if the load is a true short or just an overload due to discharged
capacitor.

Versions Available:
PSX-1OneOutput, PSX-2TwoOutputs, PSX-3Three Outputs, PSX-4FourOutputs:

All Solid State Operation: Fast, solid state design with reliable quiet
action….no clicks or sparks.

Adaptive Load Reset: Electronically determines if the overload is a real short or due to excess
capacitance in sound decoders or lighted passenger cars.

Boost for Low Power Systems: Some low power DCC Systems boosters need a boost when resetting.
Adding this jumper helps reset low power output systems.

Auto Stop with CV Reset: A photocell input can detect a train in the reverse section and turn off power. A DCC
command can then restore the power.

Block Detection: Either a photo cell or current can be used to detect a train in a block. The photocell
can turn off the block. A DCC command can then restore the power.

Over Voltage Protection: If there is an over voltage on the track caused by a DCC System
failure or other power inputs the PSX will shut down and protect decoders

Wide Range of Current Trip Setting: The currents can be adjusted over a range of 1.27 to 17.8 amps.
Values can be set either with CV settings or Jumpers.

Very Low Voltage Drop: Breaker On resistance is less than 0.060 ohms, so the PSX has a low voltage
drop even at high currents. Much better than detectors that use a diode voltage drop.

Manual or Automatic Reset: Automatic reset of the breaker after 2 seconds. A switch can be used for a
manual reset.

Power On/Off by DCC: Turn on/off output track power with your DCC Throttle!
Outputs for LED Indicators: LEDs can be added to monitor the input/output power and the status.
System Reset: CV63=42 sets all CVs to original factory values.
Output for Audio Alert: An audible sounder can be added to the card to alert if there is a short.
Network FeedBack: To Digitax Loco Net, NCE Cab Bus and Lens XpressNet for Shorted and Occupancy.
No Power Supply Needed: Board size: is 4.75 by 2.25 inches
Flash Programmable: Micro Processor can accept updated software if needed.

Note: The PSX Circuit Bds are scribed and milled so you can separate into individual units if needed.

Note: The PSX-1 operates by opening one side of the two inputs leads when an overload is sensed. If you have a situation
where both sides of the input line need to be opened on an overload, use the PSX-AR auto reverser instead of the PSX-1.
The PSX-1 opens the path from J1-4 to J2-2 when the breaker senses an over load. Additional power to the PSX-2, 3, & 4
is connected by daisy chaining from J1, 1 and 2 to the next PSX J1, 3 and 4.

The PSX series includes 4, DCC Power District
Circuit Breakers that incorporate a solid state
design, block detection and network feedback.

PSX-1: 1 Block Control PSX-3: 3 Block Control
PSX-2: 2 Block Control PSX-4: 4 Block Control

There are (4) versions of the new PSX-AR Series:
Integrated DCC Circuit Breaker, Auto-Reverser and Stationery Decoder

(1) PSX-AR, w/ integrated Stall Motor Decoder
(2) PSX-ARFB, same as above has added network FeedBack

(3) PSX-ARSC, w/ integrated Snap Coil Decoder
(4) PSX-ARSCFB, same as above has added network FeedBack.

DCC

Not for DC, Analog
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* Ins t r u c t i o ns b y Don F i e hmann

Why Divide my Layout? (Courtesy of Kalmbach Publications)

Though DCC offers a more realistic type of train control – being able to run multiple locomotives independently
on the same track – the electricity running through the rails of your layout still needs to be properly managed
and distributed. Since one of the big selling points of DCC is that you don’t need to divide your layout into
individual electrical blocks for independent train control, you’re probably asking yourself, “why should I do it?”
In addition to minimizing operating disruptions, power districts are also a key to DCC power regulation. If you’re
running a lot of trains, you’ll need to make sure your DCC system can supply all your power needs efficiently
and safely. Adding power districts to your layout can help with that. By separating your layout into districts, you
divide the total track power available into smaller, more manageable units.

How do I Determine Power Districts?

There are really two types of power districts: those that are circuit-breaker protected zones on the layout and
those that have their own independent Booster (also breaker protected). Probably the best way to determine
where to place power districts is to take a look at the expected current draw, (Traffic), for each operating
location on the layout. For example, a busy yard might have two switchers, one or more trains on the arrival
and departure tracks, another train or two passing the yard on the main, and maybe a peddler working nearby
local industries. If some or all of these trains have more than one locomotive, you could have 10 to 15
current-drawing units all competing for power in a fairly small area. Even assuming that the locomotives have
efficient motors, this type of load may be heavy enough to slow down a DCC system running on a common 5A
booster. Generally, our experience has shown that in HO if you have for a 12-14 awg buss and 20 awg
feeders, that a 5 Amp system can support up to 10 0perators. Many users overestimate the amount of Booster
power needed. Try using the PSX Series first, then if your trains start to slow down you may need to add extra
Booster to support the concentration of trains in this location. By dividing a layout into power districts in this
manner, and using a combination of boosters and circuit breakers, you can make the most efficient use of
available power on any mid-size or large-size layout.
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J7 Auto/Manual Reset and Weak System Boost
J7-1 to J7-2 Open: Auto Reset
J7-1 to J7-2 Jumpered: Manual Reset (open to reset)
J7-3 to J7-4 Enable Weak System Boost

J10 DCC Power In: Indicator (Remote)
J10-1 + DCC Power In, LED Remote
J10-2 - DCC Power In, LED Remote

J11 Track Power On: Indicator (Remote)
J11-1 + Track On LED Remote
J11-2 -Track On LED Remote

LEDS: D12 Input Power On, D6 Status/Shorted, D7 Output On

Power Shield X-1, 2, 3, 4 Wiring:
Wire to the Power Shield should be heavy enough to carry the current. Size of wire depends on your scale. Too
much resistance in the wire or rails can result in faulty short sensing. At a minimum, use 18 awg for N, 14 awg for
HO and S, 12 awg for O and G.

Connector Description:

J1 Input Power Connector
J1-1 Connections for Daisy
J1-2 Chaining to next PSX
J1-3 DCC Input 2
J1-4 DCC Input 1
J2 Output Power Connector
J2-1 DCC Output 2
J2-2 DCC Output 1

J3 Program Jumper
J3-1 Connection 1-2 for Programming
J3-2
J3-3 Connection 2-3 for Operations
J4 Block Occupancy
J4-1 and J4-2 Photo Sensor Input
J4-3 + Block Occupied Output (Network Feedback)
J4-4 - Block Occupied Output (Network Feedback)
J4-5 + Block Shorted Output (Network Feedback)
J4-6 - Block Shorted Output (Network Feedback)

J5 Status Outputs (Remote)
J5-1 + status LED Remote (Output Shorted)
J5-2 - status LED Remote (Output Shorted)
J5-3 + Power ON (Network Feedback)
J5-4 - Power ON (Network Feedback)

J6 Trip Current Settings by Jumpers
J6-1-4 See Table to the right and also CV49 and Pg-7.

Note: The small black screw terminals shown in picture are optional accessories available from your dealer . The
large green input /output terminals come with units . Generally the smal l terminals are not needed as most of these are
one time connections and are easil y soldered to the bd. Use a small iron (20W-40W) for soldering to the bd.

Trip Current by Jumpers

LED Wiring

D7
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Wiring Connections:

J1 – DCC power input connections from the booster. It can be branched out to allow multiple connections to
other breakers or reversers. The Power Link makes it easier to connect to another breaker or reverser. See
the diagram on previous page.

J2 –Circuit Breaker output to the track.

J3 –Is the programming jumper. J3-2 to J3-3 is the normal operating configuration. J3-1 to J3-2, when
connected with power on sets the breaker to enter the programming mode. See special instructions for
Digitrax, Pg-5.

J4-1 and J4-2 are the inputs for the photocell detector used for the stopping function. Note: Be sure there is
sufficient light above the cell to trigger the circuit. The photocell sensitivity is calibrated each time it is armed.
Silonex, NSL-6112

J4-3 (+) and J4-4 (-) are open if the block is not occupied and are connected together (up to 5 mA) if the
block is occupied. This is an opto-isolated output switch and provides no power.

J4-5 (+) and J4-6 (-) are connected together (up to 5 mA) when the breaker has detected a short circuit
and open with no short. This is an opto-isolated output switch and provides no power.

J5-1 (+) and J5-2 (–) are for a remote status LED. The LED is connected directly to the terminals. No resistor
is required. Off means normal– Solid on means a short circuit.

J5-3 and J5-4 are for network power status reporting.

J6 – Sets the current trip level. When CV49=00 (default) the trip current is 3.81 amperes if no jumpers are
installed. If J6-2 is connected to J6-1 and J6-4 to J6-3 is open, then the current trip is 1.27 amperes. If J6-4
is connected to J6-3 and J6-2 to J6-1 is open, then the current trip is 6.35 amperes. If J6-4 is connected to J6-3
and J6-2 is connected to J6-1, then the current trip is 8.89 amperes.

J7-1 and J7-2 are the auto/manual reset input. If the connections are open, the breaker will automatically
try to reset every two seconds. If the terminals are connected together (like a SPST toggle switch or a N/C
push button switch), then the breaker will remain off after a short until the connection from J7-1 to J7-2 is
momentarily opened.

J7-4 to J7-3 is the Weak System Boost enable jumper. When the jumper is installed, the breaker will use a
turn on algorithm that is designed to assist weak system boosters in starting high inrush current loads. It
will also help low power boosters such as the Digitrax Zephyr and the NCE Power Cab start difficult loads.
When CV53 is zero, the jumper will enable/disable this function. If CV53 is a nonzero value, then the Weak
System Boost function is enabled regardless of the presence or absence of a jumper. On Digitrax systems,
setting OPSW #18 to “CLOSED” will extend the short circuit shutdown to 0.5 seconds. This will help prevent
the booster from shutting down during a short circuit.

J10-1 (+) and J10-2 (-) are for a remote indicator showing DCC power is available to the breaker.

J11-1 (+) and J1 1-2 (-) are for a remote indicator showing that the track outputs are on (or off).
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The Table to the right shows how
the DCC Manufactures identify

the Normal (Clear) and/or
the Thrown Route to operate
accessories.

Setting Addresses and Programming CV’s: Optional/Not Required!
Programming Steps:
The easiest way to program the PowerShieldX is on-the-bench. Connect pins J 1-4 and J 1-3 to the output of your DCC system.
There is a small red LED on the Power Shield that will blink each time a command is accepted. There is also an LED near the
power input and one near the power output used to indicate power status, After programming, return the program jumper back
to the RUN position. If you make a mistake, don’t worry, just go back and program the CV to the desired value. If you are
hopelessly lost, set CV63 to 42 and you can start over again with factory default values.

(1) Do Not Use Program Track!

(2) The PSX’s addresses are SET by moving the program jumper as described below and issuing
Accessory Commands……like operating an accesory by using your DCC Throttle, see also, Pg-10

(3) Configuration CV’s are Programmed in Ops Mode, “on the main”, also by moving the programming
jumper, see Pg 7, use any non-loco address, except defaults, to initiate Ops Mode.

(4) It is important to remember that Addresses are Set and CV’s are Programmed!

Special Programming Instructions:
Specific DCC Systems need to follow specific programming sequences to reliably program the PSX’s , see Pg-10

NCE and MRC: Do not use the Accessory Programming Mode, only use Ops Mode for CV’s see Pg-10

Digitrax: See also Pg-10
Digitrax users should review the settings of the Digitrax, DCS-100/200 prior to programming a PSX. It is important that the
DCS-100/200 has the Switching (Accessory) Control enabled otherwise it will not operate Stationery Decoders or
Accessories like the PSX’s. Caution, the Digitrax Command Station sends out up to eight accessory addresses every time
you use your throttle to turn track power on and/or you reboot the system and have track power set for auto turn on. If you
connect the PSX to the Digitrax system with the PSX’s jumpers set to the programming mode, these eight addresses will
be programmed. It is recommended for Digitrax that the Setting of Addresses and Programming of CV’s be done at the
same time to avoid the accidental Setting of Addresses as described above. See Pg-10.
One Solution:
Turn on the command station and wait a minute before connecting the PSX’s so that it will not see these addresses.
Better solution:
Follow the directions above for setting the PSX’s to the programming mode by moving the jumper and then turn on the
Digitrax system. The eight addresses will be stored. Select and use OPS mode programming to set CV63 to 0, which resets
to default settings, and the PSX’s is ready to program normally. This does mean that you want to be careful if you have
already programmed some addresses. These can be over-written by the Digitrax system. Your best bet is to keep a list of
the address set in each, when you want to add addresses, you will have to set CV63 to 0 and then re-program the original
addresses before adding the new ones.

Lenz: See also Pg-10.
The Lenz system sends repeat accessory commands as long as you hold down the 1 or 4 command key. This ensures that the
accessory decoder sees the message, but can result in the same address stored multiple times while programming the PSX’s.
The solution is simple. Hold the 1 or 4 key down for only a short time. Once you see D10 flash indicating an address has been
stored, release the control key. If you see multiple flashes, you have stored the same address more than once. Since the
PSX’s will flash D10 each time you send it an accessory address, you can easily get a feel for the timing involved. In the
normal operating mode (not programming mode), select an accessory address that has not been programmed into the PSX’s.
Send an accessory command to this address and hold down the 1 or 4 control key. D10 will flash each time the command
station repeats the accessory address. This will give you a feel of how long to hold the control key while you are programming
multiple address.

System Norma l(Clear) Thrown
Digitrax c or Closed t or Thrown

Lenz + -
MRC ON OFF
NCE Normal/ON/ 1 Reverse/OFF/ 2
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Setting Addresses and Programming CV’s: Optional/Not Required!

There are Two (2) Accessory Addresses:

(1) The First accessory address lets you turn the output track power from the Power Shield on and off. (Default address 2042)

(2) The Second address is used to arm the photocell circuit. When the light level drops, due to a train covering the photocell, the
power will turn off. Power can be turned back on (or off) under DCC control. The second address (2043 default) arms (when the
command is “on”) the photo detector to turn the output off when the light level drops. This is designed to allow you to stop a train
on a hidden staging track by arming the photo detector and then the reverser will turn off power to the section when the train
covers the photo detector. Once the photo detector has tripped, it will not turn off track power until it is armed again with this
accessory address command.

Setting the Two Accessory Addresses:
Addresses are set by moving jumper, J3 to positions 1-2 for the program mode with power off. Turn power on and the next
accessory command issued by the DCC system will be stored as the first address (track on/off). By default, the unit will store
the next address for the second address. Once the address is entered you can use either the on (clear or +) or the off (throw or -)
function. Thus, you can have two sequential addresses starting at any desired address, or you can have two random
addresses. Remember to power off and put the program jumper back to 2-3, unless you are going to program CV settings. Note:
When changing from run to program mode, wait about 1 minute before turning power back on to the PSX.

Reference Chart for the Two Accessory Commands

Programming CV’s & Values: Optional

Programming steps: Note: The Program Track is Not Used!

The easiest way to program the Power Shield is on-the-bench Connect pins J1 -4 and J1 -3 to the output of you DCC system.
There is a small red LED on the Power Shield that will blink each time a command is accepted. There is also an LED near the
power input and one near the power output used to indicate power status. If you make a mistake, don’t worry, just go back and
program the CV to the desired value. If you are hopelessly lost, set CV63 to 42 and you can start over again with factory default
values.

Programming the CV values is done using the Programming-on-the-Main (POM) function. With power off, put the programming
jumper on pins 1-2, then turn power back on. Then go into the Program-on-the-main mode. You will need to setup a “fake” loco
address in order to get to the CV setting operation. Put in any address. (Not an address that is in use on the layout.) Hit enter,
then you can start entering the CV numbers followed by the values. When done, turn power off and replace the program jumper
to pins 2-3. See Sequential instructions Pg-10.

CV Settings: Optional

Timing Settings:

Note: there are no jumpers or CVs for setting time delays. The unit uses its own timing algorithm to figure out how to turn on a load.
It differentiates between a short and a surge load, and operates accordingly. It will also recognize a difficult starting load and
try to help the booster get it operating without tripping the booster’s internal shutdown.

Function Default Address Your New Address

Arm Output for Photo Cell 2043 ?
Track Power On/Off 2042 ?
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CV49 – sets the current trip value. If CV49=0, then the Trip Current jumpers on J6 are enabled. Remember to use either the
Jumpers or the CV settings, not both! The following trip currents can be set by programming:

Low Power Systems:

For the Digitrax Zephyr, 01 or 02 (maybe) are OK. The NCE Power Cab and Bachmann EZ should use a value of 01. Both systems
benefit by the activation of the weak system boost jumper, see CV 53. Most 5 amp boosters should be happy with 03 or 04. The
default current is 3.81Amps

Caution continuous operations at a value higher than CV49=08, (10.2 amps) without the addition of heat sinks to the output
transistors may overheat or damage the PSX’s!

.

CV50 is the block detection source selection. CV50=0 selects block current as the parameter to activate the Block Occupied
(J4-3 and J4-4) output. (See CV54.) CV50=1 will use the photocell to activate the Block Occupied output when the phot cell
is covered. Note that the photocell is self-calibrating and will adjust itself to the ambient light level at the time that the unit
is turned on. If you need extra photocells, they are made by Silonex part number NSL-6112.The CV50 default is 0.

CV51 is not used by the consumer.

CV53 enables or disables the Weak System boost. CV53=0 disables the boost unless the Weak System Boost jumper is
installed. Any other value enables the boost regardless of the presence or absence of a jumper on J7-3 and J7-4. The CV53
default is 0.

CV54 sets current level at which the detector turns on to indicate the block is occupied. Values from 0 to 212. This allows you
to set a level above the leakage current on track to minimize.

CV55 –CV62 are not used at present time.

CV63 allows control of the address programming point (same as on the Hare). Setting a value of 42 to CV63 will cause the
circuit breaker to set all CVs and addresses to factory defaults. The CV63 default is 0.

After setting the CVs turn power off and put the program jumper back to run position.

Audible Short Indication
The two holes inside the circle on the top of the board are for use with an audible short indicating device. It is designed for use
with a Digikey part 458-1005. The unit is installed with the (+) terminal in the square hole. See next page.

CV49 Value Trip Current (Amps) Continued
00 3.81 or as Per Jumpers Chart > CV Value Trip Current
01 1.27 08 10.2
02 2.54 09 11.4
03 3.81 10 12.7
04 5.08 11 14.0
05 6.35 12 15.2
06 7.62 13 16.5
07 8.89 14 17.8

15 19.1

Trip Current Jumpers
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Power Shields are designed so all input/output connections
are made to the screw terminals. Use up to 12 AWG wire. If
you are using heavier buss wire, then solder a short length
of 12 AWG wire to your heavier buss. If your Power Sections
and Reverse blocks are greater than 10 Ft. long be sure to
have at least 2 sets of track feeders for that section.
Insufficient feeders will cause a voltage drop.

When setting up gaps for power sections, we recommended
that the gaps be staggered about1/8”. Perfectly aligned
gaps may reduce the current needed for PSX’s to reverse
properly.

Test your PSX installation prior to running a train as follows.

Observe that your DCC booster is not shorted. Use a suitable
metal object to short the track.

If you short the output simulating a track short, the status
LED D6 should come on and D7 near the output should be off.

If you are using both Power Shield X Breakers and Reversers on a
layout, and the locomotives hesitate when crossing a reverse gap,
then increase the Trip Current on the Power ShieldX Breakers to
the next level or until the PSX-AR operates correctly

User Guidelines:

Mounting the PSX’s
(1)The PSX’s can be mounted using # 4 screws. Spacers or non-metal washers can also be used to

provide clearance. There are four possible mounting holes, one in each corner

(2) The Screw Terminals are available from your dealer.

(3) The Alarm is Digikey, 458-1005, also try your dealer.

(4) One heat sinks, not shown, Digikey 294-1085, may be needed, for each group of (2) output Transistors. Also, we

recommend Digikey, BER158, double-sided thermal tape (10" x 10" sheet, cut into strips) to attach the heat sink to

the (2) large black output transistors. Photocells not shown, Silonex part number NSL-6112

Feed Back:
Interfacing to Digitax Loco Net, NCE Cab Bus and Lens XpressNet:
The PSX’s have optional outputs that allow you to convey the of the occupancy and the short circuit status to your; NCE Cab Bus, your Lenz
XpressNet, or your Digitrax Loconet. These connections are made using hardware available from the respective system manufacturers. The
diagrams below show you these connections. Follow your manufacturers directions for use of the data.
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Before wiring please check that the program jumper is on pins 2-3 of J3. (Pin 1 is nearest the center of
the card.) See below.

Also when wiring more than one PSX for multiple power districts insure that all input/output polarities are the
same. The illustration above shows the polarity and matching connector pin #’s. For Common Rail wiring
the J2-1 output (Lower) is common and not needed. Both J1 inputs are still required.

Be sure to connect the two wires from the booster to the INPUT and the two wires to the track section to the
OUTPUT connections. If you connect the DCC Buss Power to the PSX’s outputs you will damage the PSX!

When power is applied the red LED, D12 near the input and D7 near the output should be on. If the status LED
D6 near the program jumper is on solid, you may have a short between the two wires from the output or in the
track section.

If you short the output simulating a track short, the status LED D6 should come on and D7 near the output
should be off. See page XXX for more complete testing.

J2-2

PSX-1
J2-1

DCC
Booster

J1-3 Rail 2

Rail 1J1-4

Quick Start
(A) All connections involve 2 Inputs from the DCC Booster or the main

line buss and 2 Outputs to the isolated track block!
(B) PSX 1,2,3,4 are ready to operate without programmable options!

(C) Not compatible with Analog Address (00).
(D) Test first before connecting to layout, see User Guidelines, Pg-8.

Note: The small black screw terminals shown in picture are optional accessories available from
your dealer . The large green input /output terminals come with units . Generall y the smal l
terminals are not needed as most of these are one-time connect ions and are easi ly soldered to the
bd. Use a smal l iron (20W-40W) for soldering to the bd.

D7
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Sequential Programming Instruction for Setting the Address and Programming CV’s

Digitrax: Using the DT-400/402
Setting PSX Addresses:
1. Disconnect PSX from DCC power
2. Move PSX Jumper to Program Position
3. Turn DCC power on “PWR”+ “ Y+”
4. After 30 seconds, reconnect DCC power Program CV's at this time (see below)
First, In CV 63, enter a value of 42 to reset. Then set any other CV's needed. Do not
Move Programming jumper or turn off power. .Exit program mode and go to step
5.
5. Press “SWCH” key to enter Switch Mode
6. Select the switch number to be set using the keypad or RH knob.
7. Press either the “OPTN” or “CLOC” key to set address.
8. Repeat steps 6 and 7 until all addresses set.
9. Press “EXIT” key to return to LOCO mode.
10. Turn DCC power off “PWR” “ N –“.
11. Move PSX Jumper to Run Position
12. Turn track power on. Test the switch address setting by using the
“SWCH” key and switch addresses.

13. Turn power off and put the program jumper into the Run position.
14. Turn DCC power on. Test the PSX using the switch commands.

Programming PSX CVs: Do Setting Addresses First, See Above
1. Disconnect PSX from DCC power.
2. Move PSX Jumper to Program Position
3. Turn DCC power on “PWR” “ Y+”
4. After a few seconds, connect DCC power to the PSX
5. Select an unused locomotive number with the keypad or RH knob.
6. Press “PROG “ key until you get from Pg to Po
7. Use LH throttle to set, dial the CV # and the RH throttle for the CV value.
8. Press, “ENTER”
9. Repeat steps 7 & 8 until all the CV values are set.
10. Press “EXIT”

Lenz: Using the LH100:

Setting PSX1’s Addresses:
1. Turn DCC power off.
2. Move PSX-AR Jumper to Program Position
3. Turn DCC power on
4. Press “F5" key to select “SW” mode.
5. Enter the switch number to be set using the keypad, then press ENTER.
6. Press either the “+” or “ – ” key to set the address. Let LED blink once.
7. To enter another address press the “CI” key.
8. Repeat steps 5-7 until all addresses are set.
9. Press “ESC” key to return to normal.
10. Turn DCC power off.
11. Move PSX-AR Jumper to Run Position
12. Turn track power on.
13. Test the switch address setting using “SW” mode and the new switch
address(es).

Programming PSX1’s CVs:
1. Turn DCC power off.
2. Move PSX-AR Jumper to Program Position
3. Turn DCC power on.
4. Select a locomotive number with the keypad that
is unused on your layout.
5. Press the “F” keys and the “+” or “– ” key to select “POM” mode then hit “Enter”.
6. Press “+” or “–” until “CV” is displayed then press “Enter”.
7. Key in the desired CV number then press “Enter”
8. Enter the CV value to change, then press “Enter”.
9. The display will show the CV number and value to be programmed.
10. Hit "Enter" to program the CV, note the LED on

the PSX-AR flashes when the key is released
11. Press "Esc" key to return to Step 7) or press "Esc" three times to exit CV
programming
12. Turn power off and put the Program jumper into the Run position.
13. Turn DCC power on. Test the PSX-AR using the switch commands.

NCE: Using the Pro Cab or Power Cab

Setting PSX1’s Addresses:
1. Turn DCC Power off.
2. Move PSX-AR Jumper to Program Position.
3. Turn DCC Power on.
4. Press SELECT ACCY.
5. Then use the keypad to enter the new switch number.
6. Press ENTER then press either 1 or 2 to set the address.
7. Repeat steps 4 thru 6 until all of the switch addresses are set.
8. Turn DCC Power off.
9. Move PSX-AR Jumper to Run Position.
10. Turn DCC Power on.
Test the switch setting using the SELECT ACCY key.

ProgrammingPSX1’sCVs:
1. Turn DCC Power off.
2. Move PSX-AR Jumper to Program Position.
3. Turn DCC Power on.
4. Use SELECT LOCO to address an unused locomotive number.
5. Press PROG/ESC key to enter PROGRAM ON MAIN mode.
6. Key ENTER to select any unused locomotive number, then ENTER again.
7. Key 2 to enter PROG CV NUM.
8. Enter CV number then ENTER.
9. Enter value to be stored then ENTER.
10. Repeat steps 8 and 9 until finished.
11. Press PROG/ESC to return to normal operation.
12. Turn power off, put the PSX-AR Program Jumper into the Run position.
13. Turn power on.
Test the PSX-AR using the SELECT ACCY key.

MRC: Using the Prodigy Advance Cab:

Setting PSX1’s Addresses:
1. Turn DCC Power off.
2. Move PSX-AR Jumper to Program Position.
3. Turn DCC Power on.
4. Press ACCY key.
5. Then use the keypad to enter the new switch number.
6. Press ENTER then press either 1 or 2 to set the address.
7. Repeat steps 4 thru 6 until all of the CV value are set.
8. Turn DCC Power off.
9. Move PSX-AR Jumper to Run Position.
10. Turn DCC Power on.
Test the switch setting using the ACCY key.

Programming PSX1’s CVs:
1. Turn DCC Power off.
2. Move PSX-AR Jumper to Program Position.
3. Turn DCC Power on.
4. Press LOCO to address an key in an unused locomotive number.
5. Press PROG key to enter PROG MAIN TRACK mode, then press ENTER.
6. Continue to press ENTER until CV# is in the display.
7. Enter the CV number then ENTER.
8. Enter the value to be stored in the CV then ENTER.
9. Repeat steps 8 and 9 until finished.
10. Press ENTER to return to normal operation.
11. Turn power off and put the PSX-AR Program Jumper into the Run
position.
12. Turn DCC power on.
Test the PSX-AR using the ACCY key.
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to 8 Transponder Zones

Features
n Occupancy Detection for 16 detection sections lets you know when rolling

stock is in a detection section on your layout 

n Outputs for LEDs to indicate local detection section occupancy and zone
power status on a panel mount display

n 3 Amp capacity per detection section

n Connect to LocoNet to transmit occupancy information to your LocoNet
system

n Supports SuperSonic Decoder Operations

n Detects any powered locomotive

n Detects un-powered rolling stock equipped with resistor wheel sets

n Plug and Play with Digitrax DCC

n Configurable for most DCC systems

n Automatically checks layout status when computer software is running at
layout power on

n Improved Rail Sync Sampling for reliable operation

n Transponding with addition of one or two RX4 Transponder Detectors and
transponders in your rolling stock provides additional capabilities:

Identify where specific rolling stock is on your layout

Operations Mode Read Back allows you to read CV values of decoders
equipped with transponders 

Parts List
1 BDL168 1 LT5 Tester

1 44-Pin Connector 1 Instruction Manual

The BDL168 requires a 12V-16V AC or DC power supply which is sold sepa-

rately. Multiple BDL16 series detectors can be powered from the same power

supply as long as 100mA is provided for each BDL16 series detector. One

Digitrax PS14 power supply can run up to three BDL16 series detectors. 

Digitrax Manuals and Instructions are updated periodically. 

Please visit www.digitrax.com for the latest version of all manuals. 
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1.0 Introduction
The BDL168 lets you know when a detection section on your layout is occu-

pied. This occupancy detection capability is the first step toward prototypical

control of your rolling stock, signaling, realistic surround sound effects and

realistic modeling of your layout. Installing the BDL168 on your layout is easy

and will make more prototypical operations possible. 

The BDL168 uses digital signal processing (DSP) to give you occupancy

detection for 4 zones, A through D, each with 4 detection sections, for a total of

16 detection sections. The number of BDL168s you use on your layout is deter-

mined by how many areas of track you want to monitor and how automated

you want your layout to be--more detection sections require more BDL168s.

On your Digitrax system, the BDL168 reports detection section occupancy to

the system via its LocoNet connection. This makes occupancy information

available for use by any LocoNet device hooked up to LocoNet. For instance,

the information can be used by the SE8/SE8c to set signals or by a computer

program for dispatch control. A BDL168 can also host up to two transponder

detectors like the RX4 to let you implement Digitrax transponding for addition-

al dispatcher control, surround sound or more layout automation.

On DCC systems without a Digitrax compatible LocoNet command station, a

BDL168 can operate using only the RailSync DCC signal from most DCC sys-

tems. In this case, the BDL16 can report detection information via a user-

installed LED display panel.

2.0 Terminology
Following are some terms you might find useful as you work with the

BDL168. 

Direct home wiring is a layout wiring method where each power district and

its booster is electrically isolated. The track within each power district uses a

"common return" wiring method for occupancy detection and/or power man-

agement. Direct home wiring is the wiring method recommended by Digitrax

for safety reasons & also because it makes detection work more prototypically.

Power district is the power wiring, track, components and equipment attached

to that wiring, driven by a single properly isolated booster. The track for a

power district is double gapped on both ends of the district. The BDL168 is

used to set up detection sections within one or more power districts.

Power sub-district is the wiring, components and equipment that are con-

trolled from both power bus wires by their own power management device, for

example a reversing section controlled by an automated reversing device like

the PM42. Power sub-districts are gapped on both ends.

Detection common is the common return used within a properly electrically

isolated power district for implementing occupancy detection.
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Security element is the plant, including track, associated with any reporting,

interlocking and/or signaling for that track section.

Whole layout common rail is a method of wiring layouts where power dis-

tricts and their boosters are connected electrically by a common rail or com-

mon power bus return wire. This method is traditionally used for conventional-

ly controlled layouts. The track feeds for one rail are connected together to one

output of the power pack. The other rail is gapped and the track feeds are con-

nected to the power pack through block control switches. Whole layout com-

mon rail wiring has a disadvantage when it comes to detection systems because

detectors are not able to independently monitor whether zone power is on or

off. There is no way to tell whether occupancy detection is actually working in

any given detection section.

Detection Section is a section of track gapped on one or both rails and con-

nected to an occupancy detector so that the detector can sense the presence of a

loco (or other specially equipped cars) in that section of track.

Occupancy detector is a device that senses the presence of a locomotive (or

specially equipped cars) in a section of track that is set up for occupancy detec-

tion. Occupancy detectors also provide feedback to indicate occupancy. This

feedback may be in the form of a lamp on a control panel or it may be a feed-

back message sent to the system that can be used by other layout devices. Also

called a block occupancy detector on conventional layouts. Detectors are not

covered by the DCC Standards or Recommended Practices.

Transponder is an electronic device that is installed in rolling stock and can be

assigned a unique address. Transponders provide information to transponder

detectors installed on the layout. This lets the system determine in which detec-

tion section the transponder is currently located. Transponders are included in

all current production Digitrax decoders and many older models as well. TL1

& TF4 function only decoders with transponding are available as separate units

that can be added to locos with existing decoders or to other rolling stock with-

out decoders if you want to use them for transponding only and don't need

motor control.

Transponder detector is an electronic device installed in a detection section

on the layout that receives the information broadcast from a transponder. The

transponder detector sends feedback to the system to let it determine the detec-

tion section location of any given transponder at any time. Your BDL168 can

hose one or two RX4s. One RX4 transponder detector can be hosted by a

BDL168; this enables 4 transponder zones on the BDL168. In this case, each

transponding zone may encompass one to four detection sections. Each

BDL168 can host an additional RX4 giving you a total of 8 transponder zones

that can be shared across the available 16 detection sections of the BDL168.

Note When automatic reversing is used there are special considerations in

grouping detection sections and transponder zones within your BDL168.
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3.0 Track Wiring for Detection with the BDL168
The key to proper wiring for occupancy detection is planning. Your layout will

be divided into detection sections that can range anywhere from several inches

to several feet in length. This process is somewhat subjective, with the number

and length of a detection sections varying depending on your layout, train

length and the purpose of the detection. 

It is best to plan your detection sections based upon the operations you want to

accomplish on your layout before cutting gaps in the track and installing the

BDL168. For instance, a grade level signal crossing may require from two to

four different detection sections in order to create the effects you want with the

lights and gates operating for trains traveling in either direction. Signal lights

will require information from two detection sections in front of the signal in

order to function like the prototype. Detection is not only useful but critical if

operating a hidden staging area --occupancy detection will let you know which

tracks are occupied in hidden staging areas. In your initial wiring installation,

not all sections have to be connected to BDL168s; they can be connected to a

terminal strip and then to boosters or power management devices. Additional

BDL168s can then be inserted later as needed to further develop your layout. 

Additional information about planning and installing the BDL168 can be found

on the web site in the document: Advanced Transponding Application Note

within the Digitrax Application Notes and Technical Information section of the

site. The form, BDL16 Series Planning Worksheet, is also available in the same

section for documenting your setup for future reference and trouble shooting.

Whether you are building a new layout or installing your BDL168 on an exist-

ing system, there are two basic wiring formats: direct home wiring and whole

layout common wiring. 

3.1 Direct Home Layout Wiring 
Digitrax strongly recommends direct home wiring where each power district

and its booster are electrically isolated. This method of wiring has safety

advantages and makes troubleshooting problems easier. In addition, direct

home wiring makes detection work more prototypically. 

With direct home wiring, the BDL168 can determine and indicate whether any

of its 4 zones is powered or not (possibly short-circuited) even when there is

nothing on the rails in the detection sections. The BDL168 factory set logic

causes the detection sections to show "occupied" if the associated zone's power

is off (because in this case, detection is not possible). This factory setup match-

es typical prototype detection safety practices. Figure 1 shows an example of a

direct home wiring layout with a single power district with multiple detection

sections. zone A with 4 detection sections (1-4) and zone D with one detection

section (16) has been wired in this example. 
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Figure 1: Direct Home Wiring Example
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Figure 2: Whole Layout Common Rail Wiring Example
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3.2 Common Rail Wiring 

Whole layout common rail is a method of wiring layouts where power districts

and their boosters are electrically connected using a common rail or common

power bus return wire. Whole layout common rail wiring is a disadvantage

when it comes to detection systems since detectors cannot independently moni-

tor whether zone power is on or off so they can't tell whether occupancy detec-

tion is working in any given detection section. See Figure 2: Whole Layout

Common Rail Wiring for an example of wiring a single power district and

one zone with four detection sections. 

4.0 BDL168 Installation Requirements 
The BDL168 wiring panels should be located near the highest feeder density in

order to minimize the lengths of wires feeding from the track to the BDL168.

Planning the detection sections on the layout and the associated wiring on the

wiring panel is covered in more detail in the technical applications paper,

Advanced Transponding Application Note, available at www.digitrax.com. The

paper includes photographs of a sample installation of the BDL162 (predeces-

sor to the BDL168) with associated PM42 and RX4. Figure 3 shows suggested

minimum space requirements for installing a single BDL168 and the optional

RX4 Transponding Detector on a wiring panel. See the RX4 manual for more

information. Allow space on your mounting panel for the terminal strip, addi-

tional BDL16 series detectors and any PM42s required for power management. 

1. Drill mounting holes in the end of the 44-pin connector (Figure 3) or mount
using existing holes and right angle brackets.

2. Screw the connector directly to the wiring panel board. 

Figure 3: BDL168 Installation Space

BDL168 Mounting Considerations

If you are planning to use Digitrax Transponding with your BDL168

please allow the amount of space shown below to install the

RX4 Transponder Receiver.

Note: These areas should be clear of any other layout wiring and 

within 12 inches of the BDL168 for best results.

BDL168

Top View
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5.0 BDL168 Installation for Digitrax Systems
5.1 Wiring the BDL168 for a Digitrax Direct Home Wiring Layout
1. After mounting the 44-pin connector to the board (see section 4.0), label the

top of the 44-pin connector for easy identification of the wires, using zone
letters (A,B,C,D) and detection section numbers (1-16) (See Figure 1).
Note, these are not the same as the pin identification numbers that are
already molded on the connector. Make sure to double check the connec-
tor orientation before plugging in the BDL168 board to avoid possible
damage that can result if it is plugged in using the incorrect orientation.

Hint: Some users assign each BDL168 board a letter designation to use
with the detection section number for tracking outputs. For example the first
BDL168 board would be “A” and the detection sections connected to it
would be labeled “A1”, “A2”...“A16” on the wiring panel terminal strip, on
the rough layout and on the layout diagram for easier troubleshooting. 

2. Solder one wire (AC1) from a 12-16V AC or DC power supply to the pin
12 and the second wire (AC2) from the power supply to the pin N on the
BDL168's 44-pin connector. This powers the BDL168. Multiple BDL168
units can be supplied by a single shared supply as long as you provide at
least 100mA for each BDL168. This power supply should not power any
devices other than BDL168s.

3. Solder the ground wire from the Digitrax booster ground or common (case)
to pin 11 of the 44-pin connector. Nothing is connected to pin M.

4. The end of the wire from each zone common and detection section should
be stripped approximately 1/4” and inserted through the holes in each pin
pair on the connector as indicated in Table 1 and Figure 4. Solder the wire
to each pin. The zone common connections to the booster should be as short
as possible and relatively heavy gauge, since they are common to all four
detectors in the zone. For example, a 12AWG zone connection to the boost-
er should be less than 10 feet for best performance. 

5. Plug the BDL168 board firmly into the 44-pin connector. 

6. Connect a LocoNet cable into one of the BDL168's LocoNet jacks. 

7. Apply power to the unit. The red and green LEDs will light up as power is
applied to the unit. The red LED will go out and the green LED will stay on
and “wink” off once, approximately every 2 seconds, indicating that it is
connected to LocoNet and seeing DCC packets.

The BDL168's option switches are factory set at the values that will work for

most direct home wired layouts. You can fine-tune the BDL168's characteris-

tics using its option switches which can be set using a Digitrax compatible

throttle or a PC with LocoNet compatible software that can control turnouts.

See Section 7: "Customizing your BDL168 By Setting Up Option Switches.”
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5.2 Wiring the BDL168 for Whole Layout Common Rail Wiring
Whole layout common rail wiring cannot independently monitor whether zone

power is on or off so it can't tell whether occupancy detection is working or not

in any given detection section. The BDL168 can be easily configured to over-

come this disadvantage by using detection section 16 to monitor track power--

if track power is on in section 16 then detection is working in sections 1-15.

1. After mounting the 44-pin connector to the board (see section 4.0), label the
connector Using the zones and detection section numbers for easy identifi-
cation of the pins when wiring. (See hint on labeling for wire tracing and
troubleshooting under 5.1.1 wiring for direct home wiring systems.)

2. Solder one wire (AC1) from a 12-16V AC or DC power supply to the pin
12 and the second wire (AC2) from the power supply to the pin N on the
BDL168's 44-pin connector. This powers the BDL168. Multiple BDL168
units can be supplied by a single shared supply as long as you provide at
least 100mA for each BDL168. This power supply should not power any
devices other than BDL168s.

3. Solder the ground wire from the Digitrax booster ground or common (case)
to pin 11 of the 44-pin connector. Nothing is connected to pin M.

4. The end of the wire from each detection section and zone common should
be stripped approximately 1/4” and inserted through the holes in each pin
pair on the connector as indicated in Table 1 and Figure 4. Solder the wire
to each pin. The zone common connections to the booster should be as short
as possible and relatively heavy gauge, since they are common to all four
detectors in the zone. For example, a 12AWG zone connection to the boost-
er should be less than 10 feet for best performance. 

5. Wire a 10K resistor from detection section 16 (pin 22) to the detection com-
mon return for the whole BDL168 ( Figure 2). Detection section 16 will be
active when the BDL168 sees track power and you will be able to tell
whether detection is actually available in detection sections 1 through 15. 

6. Plug the BDL168 board firmly into the 44-pin connector. 

7. Connect LocoNet via one of the BDL168's LocoNet jacks. 

8. The first time you apply power to the unit, hold down the switch located
behind the red LED on the BDL168 to set it up for whole layout common
rail operation. The red and green LEDs will light up as power is applied to
the unit. The red LED will go out and the green LED will stay on and
“wink” off twice, approximately every 2 seconds, indicating that it is set up
for common rail wiring and that it is connected to LocoNet and seeing DCC
packets.

The BDL168's option switch 10 is set to “c” (closed) to allow detection section

16 to be used to monitor zone power on a whole layout common rail wired sys-

tem. You can fine-tune the BDL168's characteristics using its option switches

which can be set using a Digitrax compatible throttle or a PC with LocoNet

compatible software that can control turnouts. See Section 7: "Customizing

your BDL168 By Setting Up Option Switches.”
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Table 1: BDL168 44-Pin Connector Pin Out Configuration

Notes: 

1) All connector pins are paired top (component side) and bottom (sol-

der side) except 11/M and 12/N. For 6 Amp current rating with 3 Amp

connector pins, track/zone wires must be connected to both pin pairs:

e.g. Zone A = pins 1 & A (See Figure 4).

2) Letters G, I, O & Q are not used as pin designations on the connector. 

3) Power connections should be made to a power supply dedicated to

BDL168 use only. Multiple BDL168 units can be supplied by a single shared

supply as long as you provide at least 100mA for each BDL168.

4) The Ground connection, pin 11, must be made to the booster for correct

BDL168 operation.

Confirm that the 44-pin connector is plugged in to the

BDL168 in the correct orientation to avoid damage to

the BDL168 when power is applied. See Figures 1 or 2

for proper connector orientation.
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Figure 4: Connecting Zone & Detection Section Wires to the 44-Pin Connector.

6.0 BDL168 Installation for non Digitrax Layouts
To make set up simpler and easier for non-Digitrax layouts to use the BDL168,

there are two quick configuration buttons that let you set up your unit to work

with either direct home or whole layout common rail without using a Digitrax

throttle or computer. 

1. If you are using direct home wiring, use Section 5.1 as an example for
wiring detection sections. If you are using whole layout common rail
wiring, use Section 5.2 as an example for wiring detection sections.

2. Connect the left-most pin of the RJ12 socket (the RailSync pin) to Rail A
output of your system.The source of the DCC signal must match the DCC
signal being sent by the booster to the detection sections handled by the
BDL168. It is best that this signal stays active even when the booster output
is shorted or disconnected from the BDL168 zone inputs, for example by a
PM42 Power Manager. 

3. Configure the BDL168 for your wiring system
a) For direct home wiring layouts, the “ID” switch behind the green ID
LED is held down when AC power is first applied, the BDL168 will operate
on direct home layouts (the factory setting). When DCC packets are sup-
plied to the RailSync pin of the RJ12 connector the ID LED will be lit and
“wink” off once every 2 seconds to indicate direct home operation is select-
ed. 
b) When operating on a whole layout common rail system, the “OPTION”
switch behind the red option LED is held down when AC power is first
applied to the BDL168. When DCC packets are supplied to the RailSync
pin connector the ID LED will be lit and “wink” off twice every 2 seconds
to indicate whole layout common rail operation is selected. 
Note: If either switch is pressed when the BDL168 is first powered up, the
BDL168 will be re-configured.

4. To make multiple BDL series detectors work with non-Digitrax DCC lay-
outs, they must be connected via LocoNet. One of the BDL series detectors
must be set up as a master by setting OpSw 11 to thrown (See Section 7 for
information about setting option switches). This allows LocoNet to commu-
nicate occupancy status to a computer.
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7.0 Customizing Your BDL168 -- Setting Up Option Switches 
The option switches and settings you can use to customize your BDL168 are

indicated in Table 2. These option switches on your BDL168 are set up using a

Digitrax throttle's SWITCH commands. (This can only be done with a Digitrax

LocoNet throttle or equivalent software). SWITCH mode is normally used for

operating turnouts by issuing closed ("c") or thrown ("t") commands. In the

case of your BDL168, each switch address is a BDL168 option switch. 

7.1 How to read back and change BDL168 Option Switches (OpSw):
1. Power up your BDL168 and connect it to LocoNet.

2. Connect a DT or UT series Digitrax throttle to one of the the BDL168's
LocoNet connectors. 

3. Press the switch behind the red option LED for about 1 second, then release
it. The red option and green ID LEDs will flash alternately to let you know
that you are in option switch setup mode.

4. Go into SWITCH mode on your throttle. Dial up the switch number that
corresponds to the OpSw you want to change and issue a closed "c" or
thrown "t" command to set the OpSw to the desired setting. The OpSw is
changed as soon as you issue the SWITCH command. See below for
instructions for specific Digitrax throttles.

5. When BDL168 OpSws are set up as desired, press the switch behind the red
option LED for about 1 second and release it, the BDL168 will exit option
switch set up mode. You can also exit option switch set up mode by turning
off the power to the BDL168 and then turning it back on.

DT100, DT200 or DT300 series throttle, press MODe/DISP key on the throttle

to enter SWITCH mode. Use the throttle to read back each OpSw in Table 2 by

dialing it up on the throttle and looking at its setting (“c” or “t”) in the display. If

you need to make a change to the OpSw simply press the c or t key to make the

change you want. Once you are finished reading back and changing settings,

simply wait 6 seconds for the throttle to time out and return to “LOCO” mode.

Be sure to complete step 5 above when finished setting OpSws.

UT series throttle, press the RUN/STOP and DISP/OPSW keys at the same

time to enter SWITCH mode. With a UT throttle, you won't be able to read back

the BDL168 OpSw settings but you can change them by dialing up the OpSw

number you want to modify and pressing the c key. When the LED under the c

key is on, the OpSw is set to closed; when it is off, the OpSw is set to thrown

(the factory setting). When you are finished setting up BDL168 OpSws, return

to LOCO mode by pressing RUN/STOP and DISP/OPSW keys at the same time.

Be sure to complete step 5 above when finished setting OpSws.

DT400 series throttle, press SWCH key to enter into the switch mode. Use the

keyboard to enter the OpSw number and view the current setting for the OpSw

you want to change (“t” or “c” in the display). Press the t or c key to change the

setting. To return to “LOCO” mode press the eXIT key.
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Table 2: BDL168 Option Switches (OpSw)

The following table shows what each OpSw is used for when it is set for

thrown or closed. Factory settings are indicated by shaded boxes.
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NOTE: If a turnout switch number on the layout matches the OpSw number

being set during this process, the turnout will be activated during the OpSw

setting. Once the BDL168 OpSw configuration is completed and you have exit-

ed option switch setup mode (See section 7.1, Step 5), simply reset the turnout

to the desired position. This will have no affect on the OpSw settings of your

BDL168.
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8.0 BDL168 Board Address
When the BDL168 is connected to LocoNet, it will communicate coded detec-

tion information to the system. If you wish to report BDL168 status to LocoNet

and attached devices or computers that can interpret these messages, you will

probably want to set up a unique board address for each BDL168. Board

addresses can range from 01 to 999. It is recommended that you make a record

of the addresses you use for all devices connected to your layout.

8.1 To set up the BDL168 board address
1. Power up your BDL168.

2. Press the switch behind the green ID LED for about 1 second, then release
it. The green ID LED will blink. The red option LED will not light. This
let's you know that you are in board address set up mode.

3. Connect a DT or UT series Digitrax throttle to the BDL168's LocoNet con-
nector. (This can only be done with a Digitrax LocoNet throttle or equiva-
lent software).

4. Go into SWITCH mode on the throttle. Select the switch number that corre-
sponds to the board address you want to set and issue a closed "c" command
to set the board address. The board address is changed as soon as you issue
the SWITCH command. See following instructions for using specific Digitrax
throttles for setting the address.

DT100, DT200 or DT300 series throttle, press the MODE/DISP key on the

throttle to enter SWITCH mode. Use the throttle to dial up the board address

you would like to assign to the BDL168. When the address is in the display,

press the c key to issue a closed command. This will set the board address for

the BDL168. The green LED will then go steady green to indicate BDL168

Power on.

UT series throttle, press the RUN/STOP and DISP/OPSW keys at the same

time to enter SWITCH mode. With a UT throttle, dial up the board address you

would like to assign to the BDL168. Press the c key until the corresponding

LED is lit. This will set the board address for the BDL168. The green LED will

then go steady green to indicate BDL168 Power ON. When you are finished

setting up BDL168's board address, return to LOCO mode by pressing the

RUN/STOP and DISP/OPSW keys at the same time to exit SWITCH mode. 

DT400 series throttle, press SWCH key to enter into the switch mode. Use the

keyboard to enter the board address number you want to set. Press the c key to

set the address. To return to “LOCO” mode press the eXIT key or the LOCO key

twice.

9.0 Auto-Reversing
Note that an auto-reverse section can only use detection sections that are 

contained in a BDL168 zone that is correctly set up for auto-reversing. See

Figure 5: Reversing Section Wiring for a wiring example.
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Figure 5: Reversing Section Wiring Example
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10.0 Power Management
The BDL168 is designed to operate “downstream” of the Digitrax boosters and

power management devices. The BDL168 is the "last" device in the chain from

booster to power manager to BDL168. It is connected directly to the track

detection section. There should be no other connections to any detection

section that will draw track power or the detection section will always

show occupied.

If a device is used to switch off power feeding the BDL168 and the track it is

connected to, for example, a PM42 Power Manager, it should break the track

power to both the zone and detection common rail. If a device only switches

off a single leg, then it must be placed in the detection common rail wiring.

11.0 Occupancy Indication
The BDL168 can report occupancy information via the LocoNet connection or

via direct output to a user created LED panel.

11.1 LocoNet Devices
The BDL168 provides occupancy messages to LocoNet that can be used by

computer software for a visual display of occupancy status on the layout or to

other devices on the layout. For instance, the Digitrax SE8 or SE8c can use

these messages to control signals on the layout. See the operations manual of

your computer software or the SE8C for details on installation and operation. 

11.2 LT5 Tester
Each BDL168 comes with an LT5 that will help you with layout wiring and

troubleshooting for transponding & detection. The LT5 plugs onto the LED

connections of BDL168 and the LEDS on the LT5 light when detection sec-

tions are occupied. The status of power to each zone is also shown. (Figure 6.)

Figure 6: LT5 Tester
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11.3 Panel Indicator Wiring
You can build a display panel with a track schematic and LEDs to indicate

track occupancy by connecting LEDs to the output connectors A, B, C, and D

shown in Figure 6. For a panel display of occupancy status made up with user

supplied LEDs, connect to the four 0.1" 2x5 headers, and wire up LEDs as

shown in Figure 7: LED Panel Indicators Wiring. DigiKey (1-800-DigiKey)

part number M1AXA-1036R-ND is a convenient plug and cable assembly that

you can use to wire LED indicators. Header “A” includes the 4 detection indi-

cators for detection sections 1 to 4 and the zone power indicator for zone A that

includes these four detection sections

The BDL168 incorporates current setting resistors to set the LED current typi-

cally about 3mA. If you use higher LED drive currents you can use external

transistors etc to amplify the LED current. 

The LED drive from the BDL168 is active high at about +5 volts above the

BDL168 ground pin, via a 1 Kohm resistor. Note that the ribbon cable includes

separate ground return conductors for each LED that allow a 10 conductor rib-

bon cable to be split into 5 pairs to conveniently route to individual LEDS. Be

sure to connect the +ve active output leads to the LED anodes.

Figure 7: LED Display Wiring



Resistors added to reduce sensitivity.  See

Figure 2: Common Rail Wiring for full

view of schematic
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12.0 Transponding with the BDL168
The BDL168 is ready to set up eight transponding zones with the addition of

one or two RX4 Transponder Detectors. Transponding allows two-way commu-

nication with rolling stock equipped with a transponding decoder or a stand

alone transponder. Many of the Digitrax Premium and FX3 decoders are

transponder-equipped. You may need to set the decoder CV61 value to enable

transponding. The set up for transponding operation is covered in the RX4

Installation Manual and in the Digitrax Decoder Manual.

Transponding allows you to keep track of where individual transponder-

equipped rolling stock is located on your layout. Your dispatcher can keep bet-

ter track of trains, knowing exactly where each train is located. Additional

applications include surround sound specific for each loco, automated train

control, and remote layout operation. Transponding also allows Operations

Mode Read Back of decoder CVs while operating your trains on your layout

providing you additional control over your locomotives. 

If you are planning to use Digitrax Transponding with your BDL168 please

allow space to install the RX4 Transponder Detectors as shown in Figure 3.

Additional information about transponding can be found in the RX4 instruction

manual and on the web in the Digitrax Application Notes and Technical

Information Section/Advanced Transponding Application Note.

13.0 Troubleshooting: Checklist
13.1 Packet Reception 
Be sure the green ID LED is ON & is “winking” off about every 2 seconds.

This means that correctly formatted DCC packets are being decoded from the

left most (Railsync) pin of the RJ12 LocoNet socket. For DCC detection, the

same DCC packet signal that drives the booster must be connected to the RJ12

socket's left most pin. If you are using LocoNet and you do not see the green

LED blinking pattern described, check to be sure that the system is powered up

and your LocoNet cable connections are good. You can use your LT-1 to test

the LocoNet cables if you suspect there is a problem with them. If the green

LED on the BDL168 is not lit, check the external power connections.

13.2 Mode Indication
The winking on the green ID LED indicates the primary BDL168 mode. A sin-

gle wink indicates standard Digitrax compatible Direct Home track wiring and

detection logic will be used, a double wink indicates Common Rail wiring and

detection logic is to be used. For Common Rail, all 4 BDL168 zone connec-

tions must be made to the System Common ground point. Be sure the BDL168

configuration is appropriate for your usage.

13.3 Occupancy Debug
Use the LT5 provided with your BDL168 as described in Section 11.2. You can

also build a simple LED display debugger as follows. Use a 10 pin plug and

cable such as DigiKey (1-800-DigiKey) part number M1AXA-1036R-ND that
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will plug into one of the 4 occupancy LED headers on the BDL168 and solder

LEDs to the wires to create an array of LEDs (see Figure 6). By plugging this

display array into one of the 4 occupancy LED headers (Figure 5, marked

A,B,C & D), you can see the state of the zone and occupancies for that header.

This allows you to easily check the zone sensitivity (typically 22 Kohms to

give detection). This also aids in the determination of detection number and

activity for a track detection section. Many detection problems are related to

wiring problems or poor connections to the detection section rather than to the

actual BDL168. By using the display array, you can eliminate the wiring issues

from the equation and be sure that the BDL168 is set up correctly. 

Remember, if the zone power is OFF, the occupancy LEDs should be set up so

that they will be on to be sure that signaling systems or a CTC/dispatcher will

see the detection section in its most restricted aspect.

13.4 LocoNet Debug
If you are using LocoNet for reporting, be sure that the configuration is correct

for your usage. In normal operations the red “option” LED will blink ON

briefly when valid LocoNet messages are seen confirming a good LocoNet net-

work connection.

13.5 Analog Locomotives
The motor inductance of analog locomotives may in some installations cause

cross talk among the BDL168 detection sections. The addition of a 220ohm,

3 watt, wire wound resistor between the booster track terminals (Rail A and

Rail B on Digitrax boosters) will typically reduce the effect of this cross talk.

Simply use a leaded resistor as a jumper between the booster's two track termi-

nals.

13.6 Reducing Sensitivity for Outdoor Layouts
Outdoor layouts may require reducing sensitivity to allow for more accurate

occupancy reporting through the BDL168. Resistors are connected between the

detection zone and the zone common from the blue connector to reduce sensi-

tivity. A 1KOhm resistor will reduce the sensitivity by 1/2. A 100 Ohm resistor

will reduce sensitivity by a factor of 10. 

13.7 Heat Sink Requirements
The BDL168 does not require a heatsink to operate efficiently, however you

can make your own to add to the unit. Please check the Digitrax website for an

application note on building your own heatsink for the BDL168
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14.0 FCC Information
Radio or TV Interference: (this information is MANDATED by the FCC) This

equipment has been tested and found to comply with the limits for a Class B

digital device, pursuant to part 15 of the FCC rules. These limits are designed to

provide reasonable protection against harmful interference when the equipment

is operated in a residential environment. This equipment generates, uses and can

radiate radio frequency energy and, if not installed and used in accordance with

the instruction manual, may cause harmful interference to radio communica-

tions. However, there is no guarantee that interference will not occur in a partic-

ular installation. If this equipment does cause harmful interference to radio or

television reception, which can be determined by turning the equipment off and

on, the user is encouraged to try to correct the interference by one or more of

the following measures:

• Reorient or relocate the receiving antenna.

• Increase the separation between the equipment and the receiver.

• Connect the equipment into an outlet on a circuit different form that to
which the receiver is connected.

• Consult the dealer or an experienced radio/TV technician for help.
Note: Any modifications to the equipment not expressly approved by Digitrax

voids the user's authority to operate under and be in compliance with CFR 47

rules, as administered by the Federal Communication Commission. Digitrax

believes any conscientiously installed equipment following guidelines in this

manual would be unlikely to experience RFI problems. 

15.0 Warranty and Repair Information
Digitrax gives a one year “No Worries" Warranty against manufacturing

defects and accidental customer damage on all Digitrax products. 

That's it! A simple, straightforward warranty with no tricky language! 

Visit www.digitrax.com for complete warranty details and instructions for

returning items for repair.
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7.0 LocoNet Terminator
This device includes a built in 15 ma. terminator for the LocoNet®  bus. This can 
be used to provide the “Master” termination for a LocoNet® segment. If the 
LocoNet® Rail_Sync power is at least 12V it will supply the required termination 
power.

The use of an external Rail Sync
power supply  such as provided
by the various Digitrax UP panels
may be required.

To enable the terminator, carefully
snap open the case and install a
jumper at position 6 of the option
connector JP1 labeled "Term".

8.0 Warranty Information 
 

We offer a one year warranty on the LocoBuffer-USB. This device contains no 
user serviceable parts. If a defect occurs, please contact RR-CirKits at:
service@rr-cirkits.com for a replacement.

9.0 FCC Information 
This device complies with part 15 of the FCC Rules. Operation is subject to the 
following two conditions:

1. This device may not cause harmful interference, and
2. this device must accept any interference received, including interference 
that may cause undesired operation.
Note: This equipment has been tested and found to comply with the limits for 
a Class B digital device, pursuant to part 15 of the FCC Rules. These limits 
are designed to provide reasonable protection against harmful interference in 
a residential installation. This equipment generates, uses and can radiate 
radio frequency energy and, if not installed and used in accordance with the 
instructions, may cause harmful interference to radio communications. 
However, there is no guarantee that interference will not occur in a particular 
installation. If this equipment does cause harmful interference to radio or 
television reception, which can be determined by turning the equipment off 
and on, the user is encouraged to try to correct the interference by one or 
more of the following measures:
--Reorient or relocate the receiving antenna.
--Increase the separation between the equipment and receiver.
--Connect the equipment into an outlet on a circuit different from that to
   which the receiver is connected.
--Consult the dealer or an experienced radio/TV technician for help.

Any modifications to this device voids the user's authority to operate under and 
be in compliance with these regulations. The actual measured radiation from the 
LocoBuffer-USB is much lower than the maximum that is permitted by the FCC 
Rules, so it is unlikely that this device will cause any RFI problems.
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6.0 Trouble shooting

6.1 Sanity Test
To perform a very basic LocoBuffer-USB sanity test perform the following 
steps:

1. Unplug the LocoNet® cable. Disable the internal LocoNet terminator if 
enabled. (remove any internal jumper at "Term") 

2. Power up the LocoBuffer-USB by plugging it into the computer.
3. The lower green power LED should come on.
4. Plug in the LocoNet® cable. The upper green power LED should light.
5. Unplug the LocoNet® cable. The red activity light should blink briefly as 

the cable is removed.
6. Restore the termination jumper to it's original position if used. 

If the lower green power LED does not light, be sure that the USB drivers 
have been properly installed. The LocoBuffer-USB does not power up 
until the drivers have properly enumerated. (installed and started up)

If the Rail Sync upper power LED does not light, or if the activity LED 
does not blink when you unplug the LocoNet® cable, be sure that your 
DCC command station is powered up, then check your LocoNet® wiring. 
To further test the LocoBuffer-USB you may also perform the following 
Loop Back test.

6.2 Loop Back Test
The LocoBuffer-USB input circuit and code actually reads from the unit's 
LocoNet® output jack, so if you send a character it should be seen on the 
input This test uses the free software available from the JMRI project to 
watch the test commands. (www.jmri.org)

Steps: 
1. Open the JMRI LocoNet® Monitor window. 
2. Using a throttle send a speed change to a locomotive.
3. The set speed commands should appear in the LocoNet® monitor 

window and the LocoBuffer-II activity LED should blink
4. Using JMRI send some commands (e.g. switch commands) 
5. The commands should appear in the LocoNet® monitor window and the 

LocoBuffer-II activity LED should blink

If there is no activity light when throttle commands are sent, check the 
LocoNet® wiring. If there is no activity shown in the LocoNet® monitor 
window, check that you have LocoBuffer-USB selected in the JMRI 
preferences, or that you have LocoBuffer selected and are running at 
57.6Kb. Check that you have the correct COM port selected. 

 

© 2006-9 RR-CirKits, Inc.                                     www.rr-cirkits.com                                                          4

Overview
The LocoBuffer-USB USB to LocoNet® 
converter provides a simple and easy way 
to create a bridge/connectivity between the 
Universal Serial Bus (USB) and Digitrax 
LocoNet® bus. It may be connected at any 
convenient point on the LocoNet®.

1.0 Features 
• USB Rev 1.1 and 2.0 compliant with type B input
• 96 bytes of data buffering in each direction
• Digitrax LocoNet® certified
• Linux, Mac, Windows 98SE/ME/2K, XP/Vista Drivers 
• VCP (Virtual Com Port) Drivers support the RS232

     Serial interface in popular Model RR software
• 2,500 VAC optical isolation between LocoNet® and computer
• Automatically powers down with the host computer to

conserve battery power on laptops
• Boot Loader allows firmware upgrades over USB connection
• 57,600 Baud speed with hardware flow control
• No External power adapter required 

   Powered from LocoNet® and USB port  

2.0 Q  uick Start   
• The LocoBuffer-USB operates at 57.6K baud speed.
• Connect the included USB cable to an unused USB port on your 

computer and to the LocoBuffer-USB. Your computer should 
detect the new unit and open a driver installation dialog.

• Windows users should NOT allow Windows Update to search for 
software. Select 'No, not this time' if asked.

• Install the drivers for your system from the included driver disk. 
E.g. for Mac choose 'IMAC'. Windows XP/Vista will locate its 
drivers automatically. Two drivers will install, USB and VCP. One 
appears under USB, the other under Ports. More detailed 
information is located on the driver CD in the Install Help folder. 

• The lower green status indicator should illuminate as soon as your 
drivers are installed and they recognize the LocoBuffer-USB.

• Connect the unit's LocoNet® jack to any point on your system's 
LocoNet®. The upper green status indicator should illuminate, and 
the red status indicator should now indicate all LocoNet® activity. 

• Set your software's port settings to match the LocoBuffer-USB's 
communications port and the baud rate to 57,600 baud if required.

• You should now be able to control your Railroad from your 
software. See http://www.rr-cirkits.com/faq for further help.
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3.0 Connections and Indicators 
The LocoBuffer-USB has two connectors and three status indicators. 
 

3.1 USB Connector
The computer connection is made using the provided USB type B extension 
cable to connect from the LocoBuffer-USB to your computer:
    
 

3.2 LocoNet® Connector
 
The LocoNet® connection is made to the LocoBuffer-USB via the provided cable 
connected to the RJ-12 (6 pin) modular jack. LocoNet® cables are wired straight 
through, not reversed like phone cables.
 

Pin outs for the RJ-12 connector:                                         
 Pin Description Color

1 Rail_Sync- white
2 Signal Ground black
3 LocoNet- red
4 LocoNet+ green
5 Signal Ground yellow
6 Rail_Sync+ blue

 
Pins 2 and 5, and pins 3 and 4 are connected together internally. 

3.3 Power Connections
 

The LocoBuffer-USB does not use any external power source.
  
The LocoBuffer-USB processor is powered by the USB connector. It only draws 
power when the USB driver is active and the computer is not in suspend or sleep 
mode. This allows the LocoBuffer-USB to remain connected to a laptop 
computer and not drain the battery when the computer is in low power mode.
 
The LocoNet receiver and driver circuits receive their power from the Rail_Sync 
lines and draw only a few milliamperes.

3.4 Status Indicators
 

The LocoBuffer-USB has  three status indicators located next to the RJ-12 
connector. The two green status indicators show  the power status. The upper 
green indicator shows the power status of the LocoNet Rail-Sync power input. 
The lower green indicator shows the power status of the USB connection.  
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The third red status indicator normally shows LocoNet activity, and activity/error 
status during a boot loader firmware upgrade.

4.0 Boot Loader   (Used only for LocoBuffer-USB chip upgrades)  
If an update to your LocoBuffer-USB chip firmware is ever required, a program 
such as "Download Firmware" in JMRI version 2.3.3 or later will be required. 
 
To enter Boot loader mode, unplug the LocoBuffer-USB, carefully pry open the 
case, and place a jumper on position 5 labelled "Prog", (see section 7.0) then 
plug it in. The red led will light steadily indicating the boot loader is now ready to 
accept messages from the JMRI Down loader. Start JMRI 2.3.3 (or later) and 
select "LocoNet" then "Download Firmware".  Use '16 bit' format, 'Select' the 
input file, using the latest LocoBuffer-USB upgrade. Next click "Read file" then 
"Download". The red led will blink each time it receives a data packet from the 
JMRI down loader. When programming is successful, the red led will extinguish 
automatically.  Normal operation will resume when you remove the jumper.
 
Error codes:
During boot loading, several possible error codes are shown by the red led:

- 1 blink: manufacturer code or product code mismatch;
- 2 blinks: hardware version mismatch;
- 3 blinks: hex file software version equal or lower;
- 4 blinks: unused (no LocoNet® data);
- 5 blinks: internal programming error detected. 

Each of the above errors will halt the boot loader process. To recover from the 
first three error types, just cycle power to restart the device, correct the error, 
and then re-run the JMRI program. Nothing has been overwritten. 

To recover from the last error type, it must be assumed that the firmware is in an 
undefined state, most probably damaged or incomplete. Retry the process as 
above. The down loader will not over write the boot code itself. 

5.0 Optical Isolation 
The LocoBuffer-USB provides 2,500 VAC electrical isolation between the 
computer and the LocoNet®. This prevents possible ground loop problems 
between the LocoNet® and your computer. For example, many systems are 
installed without properly grounding the booster to power ground. 

Some interface devices connect the LocoNet® ground directly to the USB cable 
ground. This provides a path from the power line ground through your computer 
and it's USB cable to the LocoNet® and then to the booster and all the railroad 
wiring. At best this indirect grounding causes electrical noise. At worst it could 
create a fault path via the small gage LocoNet® wiring to ground.

Properly ground your boosters and your desktop computer through a 3 wire 
grounded cable, and isolate the two from each other via the LocoBuffer-USB.
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LNRP XtRa
Fits all LocoNet systems

Features:
n Isolates segments of your LocoNet layout

n Protects segments of your LocoNet layout

n Extends large LocoNet installations of more than 20 devices

n Acts as a Diagniostic tool if LocoNet network problems occur

n Includes PS14 Power Supply

n FCC Part 15, Class B RFI compliant

©2013 Digitrax, Inc. www.digitrax.com 1

Complete Train Control
Run Your Trains, Not Your Track!

LocoNet Repeater Module

Isolates and Protects LocoNet Layouts
Includes PS14 Power Supply  

Figure 1
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Parts List:
1 LNRP Xtra Repeater 1 PS14 Power Supply
1 Instruction sheet

LNRP Xtra Installation

Figure 1 shows the general arrangement for connecting one or more LNRP
Xtra units to configure a LocoNet based system for operation. Note that the
LNRP Xtra units drive the power and Railsync signals on the “standard”
LocoNet cable segments, so each LNRP Xtra should have a DC input of
+14V to +18V at up to 250mA supplied on the side DC power jack.

Note that the shaded cable connections are made from the protected network
side connections of the LNRP Xtra units to the components that are on the
“protected” or high reliability part of the System.  The other solid cable con-
nections are the separate “standard” sub-LocoNets that the LNRP Xtra con-
nects to the separate “protected” LocoNet.

If a wiring or signal problem occurs on any “standard” LocoNet section that the
LNRP Xtra is connecting and monitoring, the LNRP Xtra will internally dis-
connect the faulty “standard” LocoNet segment so that the “protected”
LocoNet can continue operating. If the fault is removed, the LNRP Xtra will
automatically reconnect and resume operations on the “standard” LocoNet
segment.

The system Command Station, at a minimum, should be connected to the
protected LocoNet cabling.  A PC connection may also be connected to the
protected LocoNet or can be on a “standard” LocoNet.  In particular
Throttles and any other devices or wiring that may be connected during
operation and cause LccoNet shorts or other problems should always be con-
nected on a “standard” LocoNet.

At power ON the LNRP Xtra checks that the attached cables will allow proper
data transmission before starting operations. If a fault is detected, the LNRP
Xtra will flash the LED codes shown in Table 1, to allow the type of fault to
be diagnosed and corrected.

Digitrax, Inc. is not responsible for unintentional 

errors or omissions in this document.

Complete Train Control
Run Your Trains, Not Your Track!
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Yellow LED (Standard LocoNet Side)

Off LocoNet, Rail Sync OK
One Blink LocoNet Shorted or Stuck Low
Two Blink Rail Sync Shorted to ground or each other
Three Winks Large Capacitive Load on LocoNet
Four Winks Medium Capacitive Load on LocoNet (16Kbaud only)

Red LED (Protected LocoNet Side)

Off Protected LocoNet, Rail Sync OK

One Wink Protected LocoNet Shorted or Stuck Low

Two Winks No Rail Sync (Probably disconnected)

Three Winks Large Capacitive Load on Protected LocoNet

Four Winks Medium Capacitive Load on Protected LocoNet (16Kbaud only)

Green LED (Power Status)

Mostly On DC Power Good, Rail Sync Active
Mostly Off DC Power Good, Command Station is in Sleep Mode
Fast Blink DC Power Out of Range ( <12V or > 20V)

LocoNet

Protected

LocoNet

PS14 Power 

Supply

Test Switch

Status Lights LNRP Xtra Front Panel

Table 1

A Blink is defined as a light that’s mostly off, and then on momentarily

A Wink is defined as a light that’s mostly on, and then off momentarily

2443 Transmitter Rd               suPPoRT: techsupport@digitrax.com
Panama City, FL  usA 32404   RePAIR: repair@digitrax.com
www.digitrax.com
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DB210/DB220 Manual

Includes Instructions for: 
DB210 Booster

DB220 Dual Booster
DB210 OPTO Booster



Introduction
Congratulations on your purchase of a Digitrax DB210/DB220 Booster.

The design of the Digitrax Complete Train Control® system lets you operate 
your layout the way you choose. With LocoNet® you simply connect system 
components to build the layout control system that you’ve always wanted! The 
Digitrax system reduces and simplifies layout wiring. 

The DB210/DB220 Boosters are add on components for existing Digitrax 
Systems to add more available power to run trains.  The DB210 Booster can be 
configured as a 3,5,or 8 amp booster in either normal or auto reversing func-
tion.  The DB220 Dual booster provides 2 booster sections that can be config-
ured as 3,5, or 8 amp boosters in either normal or auto reversing functions.  The 
DB210 OPTO is an opto-isolated version of the DB210 for use specifically with 
common rail wiring.    

In addition to your DB210/DB220 you’ll need a suitable DC power supply.  
The BD210 accepts a DC 13.8V to 24V power supply with 3,5, or 8 amp capa-
bility.  The DB220 Dual booster accepts a DC 13.8V to 24V power supply with 
6,10, or 16 amp capability.  Digitrax power supplies are recommend however 
you may use your own existing suitable power supply.

Your success with and enjoyment of our products are very important to us. 
After all, this is a hobby and it is FUN!!! Please read this manual carefully 
before you install your DB210/DB220. This manual has all the information 
you will need to get your DB210/DB220 up and running.  You may also 
find it useful to refer to your Starter Set or Command Station Manual.  If 
you have questions not covered by this manual please visit our web site 
at www.digitrax.com where you’ll find the Digitrax on-line Tech Support 
Depot is always open!  For more specific questions go to helpdesk.digitrax.
com to open a support ticket so our tech support reps can help you out. 

1.0  DB210/DB220 Quick Start Guide ................................4
1.1  Connect the DB210/DB220 to the power supply ...........................4
1.2  Connect Your DB210/DB220 to your Command Station ..............4
1.3  Quick Start Problems? .....................................................................5
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2.2  Short Circuits ....................................................................................5
2.3  To set up power districts & sub-districts: .....................................6
2.4  Do I have enough power to run my trains? ...................................6
2.5  Reversing Section Wiring  ...............................................................6
2.6  Power Managers for Sub-Districts & AutoReversing....................6
2.7  Using AR1 for AutoReversing .........................................................7

3.0  Powering your DB210/DB220 ...................................................7
3.1  General Return Wire .........................................................................8



3.2  Sharing a power supply between multiple boosters ....................8
3.3  Powering the DB210 OPTO ..............................................................8

4.0  DB210/DB220 Control Panel ..................................................10
4.1  AMPS Switch ...................................................................................10
4.2  Power (PWR) Indicator ...................................................................10
4.4  Power In Terminals (“+” and “-“ 16A or 8A) ................................10
4.4  Rail 2B and 2A terminals (R 2B and R 2A) ...................................10
4.5  Track 2 Status (TRK 2 STAT) Indicator ........................................10
4.6  General Return (GR) Terminal .......................................................11
4.7  Rail B (RB) and Rail A (RA) or Rail 1B (R1B) and Rail 1A(R1A)  
Terminals ................................................................................................11
4.8  Track Status(TRK STAT) or Track 1 Status(TRK 1 STAT) 
Indicator ..................................................................................................11
4.9  LOCONET Jacks A, B and C .........................................................11
4.10  SCALE Switch (O/G, N, HO) .........................................................11
4.10.1  DB210/DB220 Voltage Trim Settings. ......................................11
4.10.2  Heat Dissipation .........................................................................13
4.10.3  Troubleshooting DB210/DB220 Shutdowns ............................13
4.10.4  DB210/DB220 Safe Operation Mode ........................................14
4.11  MODE Switch.................................................................................14
4.12  NET Indicator.................................................................................14
4.13  Auto Reversing (AUTO REV) Switch ..........................................14

5.0  DB210/DB220 Audible Sounds ..............................................14
6.0  DB210/DB220 Indication Lights .............................................15
7.0  Customizing DB210/DB220-Option Switch Setup ................16

7.1  Changing DB210/DB220 Option Switches....................................16
7.2  DB210/DB220 Option Switch Tables .............................................17

8.0  Using the DB210/220 as an auto reversing booster ............18
9.0  Updating the DB210/DB220 to the latest firmware ..............19
10.0  Troubleshooting Problems  .................................................19

10.1  Clean Track....................................................................................19
10.2  The Quarter Trick ..........................................................................19
10.3  The LT1 Tester ..............................................................................19

FCC Information .............................................................................20
Warranty and Repair Information .................................................21



© 2017 Digitrax, Inc. www.digitrax.com 44

1.0  DB210/DB220 Quick Start Guide
These instructions will get you up and running in just a few minutes!  It is rec-
ommended that you use this quick start guide before adding the DB210/DB220 
to an existing Digitrax installation to ensure the DB210/DB220 is in working 
order and to test any features your are unfamiliar with.  A full description of all 
controls and technical reference information are included later in this manual 
to help you fully incorporate the DB210/DB220 into your layout control sys-
tem.  Once you’ve completed the initial testing of your DB210/DB220 on a test 
track, you can implement it on your layout.  

1.1  Connect the DB210/DB220 to the power supply
1. Set the DB210/DB220’s SCALE switch to the scale you are running: N,

HO, O/G. Use the lowest setting that will run your layout.
2. Set the MODE switch on the DB210/DB220 to the RUN position.
3. Set the AUTO REV switch to OFF
4. Set the AMPS switch to the appropriate setting for your power supply.

The 3 or 3/3 setting is recommended for initial testing.
5. Connect the DB210/DB220 to an adequate stand alone power supply using

the terminals marked + and – .  See Section 3.0 regarding powering your
DB210/220.

6. Plug in the power supply to power up your DB210/DB220.
7. DB210/DB220 will beep four times and its PWR indicator will light RED

winking off every 3 seconds as a “Heartbeat”.
1.2  Connect Your DB210/DB220 to your Command Station
1. Use a known good LocoNet Cable to connect from one of the LocoNet

A,B, or C ports to your Command Station.
2. Plug a throttle into an available the LocoNet jack.
3. Press the PWR key then the N / - key on your throttle. The TRACK

STATUS LED on the Booster should be off.
4. Press the Y / + key on your throttle. The TRACK STATUS LED should

come on green.
5. Turn the R Throttle Knob of the throttle about 1/4 turn. You should see the

right side “SEL” in the display begin to blink.
6. Press the LOCO key, then the LAMP/0 key, then the LOCO key. You

should see “00” replace the blinking “SEL”.
7. Turn the R Throttle Knob clockwise to “99”.
8. Press the REVERSE / R key and look for a change in brightness (or

color) of the TRACK STATUS LED on the booster.  Turn R Throttle Knob
counterclockwise to “00”.

9. Connect the RAIL A and RAIL B terminals from your booster to a section
of test track, for the DB220 connect RAIL 2 A and RAIL 2 B to a separate



© 2017 Digitrax, Inc. www.digitrax.com55

piece of test track. Place an analog locomotive (without a decoder) on the 
track.  The loco should “sing”.  Use the R Throttle Knob to control speed 
and the REVERSE / R key to control direction.  For the DB220 preform 
this test on both sections of test track.

10. Place a locomotive with a decoder with a known address on the track.  
Turn the L Throttle Knob.  You should see the left side “SEL” in the display 
begin to blink.  Press the LOCO key, then the numbers for the address, 
then the LOCO key. The loco address will replace the blinking “SEL”.

11. Use the L Throttle Knob to control speed and the L / REVERSE key to 
control direction of the decoder equipped loco and the R Throttle knob and 
the REVERSE / R key to control the analog locomotive. For the DB220 
preform this test on both sections of test track.

1.3  Quick Start Problems?
If you encountered problems at any step in this Quick Start Section:

First, try backing up a step until you get results described.  The steps included 
in this installation procedure are set up so that if you follow them carefully, any 
problems you encounter will be easy to isolate and correct.

If that does not work or if you have other questions or problems, we encourage 
you to visit the Tech Support Depot at www.digitrax.com/support. You may 
also submit help ticket to out tech support staff at helpdesk.digitrax.com.

There are thousands of successful Digitrax installations around the world and 
we want to be sure that yours is one of them. 

2.0  Layout Power Districts
The DB210/220 is designed to add additional power to your layout to run more 
trains by setting up power districts.  A power district is an electrically isolated 
section of the layout including the power wiring, booster and power supply 
that drives it.  Power districts are used for power distribution, not for train con-
trol as with DC blocks.  Power districts may be divided into sub-districts for 
short circuit management within the power district or for auto reversing.  Even 
though blocking is not required for train operation with DC, dividing the layout 
up into power districts (and sub-districts) is needed for the following reasons:

2.1  Number of Locos
Additional power districts may be needed to provide enough power to operate 
more locomotives than one power supply alone can handle.  For example a 5 
amp booster and power supply will operate between 10 and 15 average N-scale 
locomotives and between 6 and 10 HO locomotives.  If you wish to run more 
locos on your layout, then you will need to set up more power districts to pro-
vide more total power.

2.2  Short Circuits
Additional power districts and sub-districts can be used to prevent the whole 
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layout from shutting down when short circuits (like de-rails or an operator 
running a switch) occur in any given power district or sub-district.  If a short 
occurs in one district or sub-district, only that area of the layout shuts down, 
the rest of the layout keeps operating.

2.3  To set up power districts & sub-districts:
1. Determine how you want to arrange power districts and sub-districts.

2. Double gap the rails at each end of the power district and single gap for
sub-districts within districts.

3. Connect a Digitrax booster and power supply to each district.  Use a
Digitrax Power Manager (PM42, etc.) with your booster to set up sub-dis-
tricts.

4. Connect the Digitrax boosters to the command station via LocoNet and the
General Return wire on pin4 (GR).

2.4  Do I have enough power to run my trains?
Use the “quarter trick.”  Once your Digitrax command station and booster(s) 
are installed and the layout is powered up, use a quarter (or other piece of con-
ductive material) to short both rails at various places on the layout.  If you have 
enough power at that location, the booster for that power district will chirp and 
shut down.  If the booster does not shut down, then you need to lower the wir-
ing resistance to allow reliable short-circuit detection.

2.5  Reversing Section Wiring 
You can operate reversing sections automatically with Digitrax Complete Train 
Control using an auto-reversing booster such as the DB210/220 or a reversing 
section controller such as an AR1 or PM42.  You must double gap (complete-
ly isolate) both ends of the reversing section just like with any other layout.  
Note that automatic reversing will not properly work with analog (non decoder 
equipped) locos.  When the polarity change occurs, decoder equipped locomo-
tives will continue at the speed and in the direction commanded but any analog 
engines running may respond to the polarity change by reversing direction.

To handle auto reversing, you need two devices, one that acts as the system 
polarity reference and another to detect a polarity mismatch and correct it.  
For example, if you are using two Digitrax boosters, one acts as the polarity 
reference and the other handles the polarity reversal for the reversing section. 
You can also use a DB210/DB220 and PM42 to handle automatic reversing 
sections.

A single Auto Reversing Booster can be used to handle more than one reverse 
section however, the unit can only fix a polarity mis-match at one gap at a time.  
If more than one train is entering or leaving the reverse loops connected to a 
single booster at the same time, a short will occur.  More than one train can be 
in the reverse loop at any time but, only one can cross a double gap at a time.
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2.6  Power Managers for Sub-Districts & AutoReversing
If you want the benefits of setting up power districts on your layout but 
you don’t need to add more power to run more trains, you can use a Power 
Manager like the PM42 to set up sub-districts within booster power districts.  
With a Power Manager you can separate the output of one or more boosters 
into multiple sub-districts that can be set up as either auto-reversing or as smart 
circuit breakers for short circuit management.  For more information about this 
option check our web site at www.digitrax.com.

2.7  Using AR1 for AutoReversing
If you have a single reversing section that doesn’t need its own booster, you 
can use the AR1 single unit auto reverser to set up a reversing section.

3.0  Powering your DB210/DB220
The DB210 is for use with DC POWER input ONLY, MAXIMUM INPUT 
8 AMPS, 24VDC, DO NOT Exceed 25VDC maximum Input.  Minimum 
Input 13.8VDC.

The DB220 is for use with DC POWER input ONLY, MAXIMUM INPUT 
16 AMPS, 24VDC, DO NOT Exceed 25VDC maximum Input.  Minimum 
Input 13.8VDC.

Note: Grey terminal connectors are only rated for a Maximum of 8 Amps and 
should only be used with compatible 8 Amp boosters and Command Stations.  
The DB220 uses a special Black Connector that is rated for 16 Amps.  ONLY 
BLACK CONNECTORS CAN BE USED WITH THE DB220.

There are many DC power supplies and power packs that can supply the input 
power for the DB210/DB220.  Most regular DC model railroad power packs 
are not able to supply sufficient amperage to the DB210/DB220, because they 
were designed to run only 1 or 2 locomotives in a DC blocked  Common Rail 
system.  With Complete Train Control you’ll be running multiple locomotives 
in Direct Home wired power districts so, you’ll need to provide more power to 
each district.

It is recommended that when selecting a DC power supply the voltage should 
slightly exceed the scale track voltage you plan to run by about approximately 
1 to 2V DC, and should provide sufficient current to support the chosen 3/5/8 
Amp limit setting.  The DC input voltage should not exceed track scale voltage 
by more than 3V.  If the DC supply voltage exceeds track scale voltage by more 
than 3V the DB210/DB220 will adjust to Safe Operation Mode see Section 
4.10.4.

When connecting a DC power supply to an ADVANCED DB210/220 booster 
the Positive(+) power supply lead connects to pin7 terminal labeled + 8A or + 
16A, and the negative(-) lead connects to pin6 terminal labeled  - 8A or -16A.  
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A Current Protection Device (CPD) should be used on all positive (+) leads.  
This CPD (fuse, circuit breaker etc.) should match the corresponding boosters’ 
current rating. 

Power to the DB210/DB220 should not be rapidly cycled ON-OFF-ON.  When 
power to the unit is switched off, wait 30 seconds before turning on the power 
again.

3.1  General Return Wire
A booster return wire should be connected to the General Return(GR or 
GROUND) pin 4 terminal on all non-Opto boosters.  The General Return wire 
should be sized to conduct full track current to the terminal on all non-opto 
boosters.  The purpose of this general return is to carry transient booster cur-
rents safely between power districts and prevent damage to LocoNet connec-
tors.  This overall layout general return may optionally be connected to safety 
ground to protect from stray voltages.  See Figure 1

3.2  Sharing a power supply between multiple boosters
Special wiring considerations must be followed when sharing a high amperage 
DC power supply, such as the PS2012, between multiple boosters/command 
stations.   In the situation where multiple boosters share a common DC power 
supply the positive (+) DC power supply connection will be made to pin7 via 
CPD’s on all units that will be sharing the DC supply.
On Advanced DB210/220 boosters this will be the terminal + 8A or + 16A.
On Legacy boosters this will be the left-most terminal labeled “POWER IN”. 
The Negative(-) DC power supply lead must connected to pin4 General Return 
(GR or GROUND) terminals via the general return wire on all non-opto boost-
ers.

3.3  Powering the DB210 OPTO
Every DB210 OPTO booster must be powered by a separate DC power 
supply.  

Thus a DB210 OPTO connected on a Common Rail layout cannot share a 
power supply with any other Booster or Command Station.  All DB210 OPTO 
boosters must not have any connection to the general return (GR or GROUND) 
pin 4. This booster’s LocoNet connections are specially isolated for Common 
Rail operation.
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Figure 1: DC power sharing connections with multiple non-opto 
isolated boosters

Notes: Current Protection Devices 
(CPDs) on positive leads should 
match each boosters current rating.  

Only connect DC power leads to 
Pins 7 and 4 with polarity as shown 
for safe operation.  DC power leads 
should be adequately sized for load 
and fault currents.

All non-opto boosters should be 
connected to the general return via 
pin 4.

Power supply sharing is only sup-
ported by non-opto boosters.  Opto 
boosters must each be powered by a 
separate supply.

Other connections omitted for clar-
ity.  Ensure connections are correct 
and reliable.  

(optional) Earth 
Safety Ground

General Return to other boost-
ers and devices
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4.0  DB210/DB220 Control Panel
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4.1  AMPS Switch
The AMPS switch is used to set your Boosters desired output amperage.  The 
DB210 can be configured for 3,5, or 8 amps of power.  The DB220 can be con-
figured for dual 3,5, or 8 amps of power.  Your booster should be set to match 
the output rating of your command station and be powered by a suitable power 
supply.

4.2  Power (PWR) Indicator
This LED indicates there is power supplied to the DB210/DB220.  It will light 
either RED when power is supplied.  The PWR indicator will light RED wink-
ing off every 3 seconds as a “Heartbeat” when the unit is in RUN mode. See 
Section 6.0 for full light (LED) indication list.

4.4  Power In Terminals (“+” and “-“ 16A or 8A)
The DB210/220 are powered using the screw terminals labeled “+” and “-“ 
when using a dedicated DC power supply.  For a shared DC power supply use 
the “+” and “GR” terminals.  When using the screw terminals make sure that 
the polarity of the power supply matches the correct terminals on the connec-
tor.  The DB210/DB220 is reverse input protected, however it will not power 
on if the DC polarity is incorrect.  See section 3.0 for instructions on powering 
your DB210/220. 

4.4  Rail 2B and 2A terminals (R 2B and R 2A)
These are the second set of booster outputs used with the DB220 dual booster.  
Connect these terminals to the track sections powered by the DB220s second 
booster outputs.  Be sure to use double gaps between each booster section and 
always connect the same rail to the same terminal on each booster. For exam-
ple connect all Rail A terminals to the right rail and all Rail B terminals to the 
left rail or vice versa on all track sections.

4.5  Track 2 Status (TRK 2 STAT) Indicator
The Track 2 Status indicator shows that there is voltage on the Rail 2B (R 2B) 
and Rail 2A(R 2B) terminals.  The indicator will be lit when there is track volt-
age, and not lit when track voltage is off.  The indicator will change color indi-
cating various degrees of “Zero Stretching” if used to operate a conventional 
(analog) locomotive. 
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4.6  General Return (GR) Terminal
The terminal marked General Return(GR) provides a primary current return 
between boosters and other devices, electrical safety features, and a RF ground 
reference.  This is also the connection point that should be used for the nega-
tive(-) connection from a shared power supply.  See section 3.0 regarding pow-
ering your DB210/220  This should be the ONLY point of any DB210/DB220 
installation that is connected to the AC safety ground pin provided on most 3 
pin 110V AC power sockets.  Grounding the system is a sensible optional safe-
ty precaution.

4.7  Rail B (RB) and Rail A (RA) or Rail 1B (R1B) and Rail 
1A(R1A)  Terminals
Depending on if you have a DB220 or DB210 these terminals will be labeled 
either R1B or RB and R1A or RA. Connect these terminals to the track sec-
tions powered by the DB210/DB220.  If you are using more than one booster, 
be sure to use double gaps between each booster section and always connect 
the same rail to the same terminal on each booster. For example connect all 
Rail A terminals to the right rail and all Rail B terminals to the left rail or vice 
versa on all track sections.

4.8  Track Status(TRK STAT) or Track 1 Status(TRK 1 STAT) 
Indicator
Depending on if you have a DB220 or DB210 this indicator will be labeled 
either TRK STAT and TRK 1 STAT. The TRACK STATUS indicator shows 
that there is voltage on RA or R1A and RB or R1A terminals.  The indicator will 
be lit when there is track voltage, and not lit when track voltage is off.  The 
indicator will change color indicating various degrees of “Zero Stretching” if 
used to operate a conventional (analog) locomotive. 

4.9  LOCONET Jacks A, B and C
These jacks let you expand your Digitrax system by simply plugging LocoNet 
devices in to the system.  They can be used for throttles and other LocoNet 
devices.  These jacks are functionally the same and can be used interchange-
ably.

4.10  SCALE Switch (O/G, N, HO)
This switch sets the nominal track voltage.

4.10.1  DB210/DB220 Voltage Trim Settings.
The DB210/DB220 is capable of custom voltage output ranging from approxi-
mately 8v to 24v with a suitable power supply.  Each of the 3 scale settings can 
be trimmed to a custom voltage setting.  
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The following ranges correspond with each track setting:
Nominal  

Voltage default
Nominal Voltage @ 
max decreased trim

Nominal Voltage @ max 
increased Trim

O/G 20.4v 18v 24v

HO 14.7v 14.5v 18v

N 12.4v 9v 14.5v
Note:  The DB210/DB220 can only OUTPUT approximately as much voltage 
as it is receiving.  If you are only using a 15V DC power supply the DB210/
DB220 cannot output more than ~15V DC. Use a power supply that approxi-
mates your planned track voltage.

The DB210 is for use with DC POWER input ONLY, MAX INPUT 
8 AMPS, 24VDC, DO NOT Exceed 25VDC Input.
The DB220 is for use with DC POWER input ONLY, MAX INPUT 
16 AMPS, 24VDC, DO NOT Exceed 25VDC Input.   

To Adjust Voltage Trim:
1. Set Mode Switch to OP. PWR indicator will flash GREEN alternating 

with the PROG indicator flashing RED.  DB210/220 must be connected an 
active command station.

2. Select Address 01 on a throttle plugged in directly to the DB210/DB220.
Make sure any Locos with address 01 are removed from the layout.

3. Set OPSW 05 to C.  See section 7.0 for instructions on setting OPSW. The 
unit will start beeping continuously. 

4. Set Scale Switch to the Scale voltage you wish to adjust.
5. Using the Throttle with 01 selected, adjust Forward Speed to increase 

Voltage trim up above default. Adjust Reverse Speed to decrease voltage 
trim down below default.

6. The voltage can only be adjusted up or down by the range referenced in 
the chart above.  The DB210/DB220 will beep continuously as long as it is 
in range.  When you reach a value that is out of range the DB210/DB220 
will stop beeping.  Once you decrease the trim UP or Down the DSC240 
will beep again once you are in range.

7. To determine the actual track voltage, measure the DC voltage (unloaded) 
from Rail A to Ground and Rail B to Ground, then add the two values 
together.  

8. Once you have set your desired voltage set the Mode Switch to RUN and 
the voltage settings will be retained.

9. To set additional Scale setting voltage trim repeat steps 1-8 for each Scale 
setting.. 
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To Reset to Voltage default:
1. Set Mode Switch to OP. PWR indicator will flash GREEN alternating 

with the PROG indicator flashing RED.  DB210/220 must be connected an 
active command station.

2. Select Address 01 on a throttle plugged in directly to the DB210/DB220.
Make sure any Locos with address 01 are removed from the layout.

3. Set OPSW 05 to C.  See section 7.0 for instructions on setting OPSW. The 
unit will start beeping continuously. 

4. Set Scale Switch to the Scale voltage you wish to reset.
5. Using the Throttle with 01 selected set speed to 0.
6. Once you have reset your desired voltage set the Mode Switch to RUN and 

the voltage settings will be retained.
7. To reset additional Scale setting voltage trim repeat steps 1-8 for each 

Scale setting.. 

Note: Voltage trim values for all scales will reset if OpSw40 (factory default) 
is Closed.  All other settings will also be reset to defaults.

4.10.2  Heat Dissipation
It is normal for the DB210/DB220 to be warm to the touch when it is in use.  It 
is designed to absorb and dissipate the power difference between the input volt-
age and the selected scale output stabilized voltage, at the current load being 
drawn.  If the unit is not able to dissipate excess heat, over temperature thermal 
shutdown may occur.  When the DB210/DB220 experiences a over-tempera-
ture shutdown, the booster will turn off and the DB210/DB220 will beep and 
the PWR indicator will flash alternating GREEN/RED once a second.  We 
recommend that you locate the unit in a location where it can dissipate heat.  If 
you experience frequent over temperature shutdowns, you can add a small fan 
to increase airflow over the rear heat sink and cool the DB210/DB220.

4.10.3  Troubleshooting DB210/DB220 Shutdowns
1. Move the DB210/DB220 so that the heat sink has a flow of cool air.

2. Place the DB210/DB220 out of direct radiant heat like sunshine or a room 
heater.

3. Try direct cooling by using a small fan to blow air onto the heat sink.

4. Lower the track load current.

5. Reduce the input voltage from the power supply.

If the DB210/DB220 beeps 4 times and shuts down briefly and then comes 
back on again, it is probably being run too close to its pre-set current limit.  In 
this case it may clip or mutilate some outgoing packets to keep the track cur-
rent within acceptable limits.  To solve this problem, reduce the track current 
load by setting up additional power districts to provide more total power for the 
layout.
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4.10.4  DB210/DB220 Safe Operation Mode
We recommended when selecting a DC power supply, that the voltage slightly 
exceed the track voltage at which you plan to run your layout.  However, the 
DC input voltage should not exceed track voltage by more than 3V.  If the 
DC supply voltage exceeds track voltage by more than approximately 3V the 
DB210/DB220 will enter Safe Operation Mode and proportionally lower the 
maximum current limit.  

In safe operation mode the DB210/DB220 will limit the current available to 
power the track in order to prevent damage to the DB210/DB220.  When the 
DB210/DB220 is in safe operation mode the PWR indicator will wink off 2 
times every 4 seconds.  To avoid your DB210/DB220 entering safe operating 
mode and get the full 5 or 8 amps of power, your power supply voltage should 
not exceed your track voltage by more than approximately 3V.

4.11  MODE Switch
The MODE switch settings are:

RUN normal operations.
OP customize the DB210/DB220 by changing its option switch set-

tings.
SLEEP shutdown the system and all throttles that are plugged in to the 

system.
4.12  NET Indicator
The NET indicator is a red LED that displays information about what the 
DB210/DB220 sees on LocoNet.  When your layout is wired correctly and 
LocoNet is operating properly, the NET indicator will be on and it will wink 
off any time a good LocoNet message is detected by the DB210/DB220. The 
table below explains the patterns you will see for this indicator.

NET LED Indication Meaning

Solid Red LocoNet OK

On, wink off DB210/DB220 detects a valid LocoNet 
message

Off DB210/DB220 detects low voltage on 
LocoNet or Sleep Mode

4.13  Auto Reversing (AUTO REV) Switch
The AUTO REV switch sets if the booster or boosters are used for auto 
Reversing.  See section 8.0  

5.0  DB210/DB220 Audible Sounds
The DB210/DB220 uses several beeps and clicks that can be used as diagnostic 
tools that help you debug a number of conditions. Some Audible sounds mean 
different things depending on the DB210/DB220’s current mode.  
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Sound Meaning

Continuous short 
beeps In Voltage Trim Mode, selection is in range.

1 Short Beep During operation, DB210/DB220 has recovered from a fault

2 Short Beeps Initial DB210/DB220 Power on

4 short Beeps Booster short circuit shutdown.  

4 Long Beeps Input Voltage is out of the range 13.8V to 24V DC

DB210/DB220 AUDIBLE SOUNDS

6.0  DB210/DB220 Indication Lights
The DB210/DB220 uses different combinations of the available indicators to 
provide information.  The indicators can show what mode the DB210/DB220 is 
in as well as indicate errors and operations.

Indications Meaning

PWR RED winking off every 3 
seconds as a “Heartbeat”

The DB210/DB220 is powered on, Normal Operation Mode.

PWR off blinking on RED every 
4 seconds

The DB210/DB220 is in SLEEP mode. 

PWR flashing RED, all other 
indicators off

Input Voltage out of Range 13.8V to 24V DC.

PWR flashing GREEN DB210/DB220 Internal fuse blown, replace fuse.

PWR RED winking off 2 times 
every 4 seconds

The DB210/DB220 is in Safe Operation Mode.  Check your 
power supply to make sure it is appropriate for your track 
voltage settings. 

PWR flashing GREEN simulta-
neously with NET flashing RED

The DB210/DB220 is in Options Switch Mode.

PWR flashing alternating 
GREEN/RED once a second

The DB210/DB220 is overheated and has shutdown.

PWR flashing Green alternating 
with NET flashing RED slow, 
about once a second

The DB210/DB220 is updating IPL firmware Via LocoNet.

TRACK STATUS is lit Indicates there is power to the track.  This indicator will be 
GREEN or different shades of Yellow/Orange depending on 
Zero Stretching.

NET indicator Solid RED on LocoNet OK.

NET indicator Solid on RED, 
wink off

DB210/DB220 detects a valid LocoNet message.

NET indicator off DB210/DB220 detects a low voltage on LocoNet. 
DB210/DB220 INDICATION LIGHTS
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7.0  Customizing DB210/DB220-Option Switch Setup
The Option Switch (OpSw) setup allows you to customize the operation of 
the unit to meet your layout and operation preferences.  The DB210/DB220’s 
power up defaults are fine for most applications and the DB210/DB220 will 
run “out of the box.”  

7.1  Changing DB210/DB220 Option Switches
1. See the Option Switch Table below to decide which option switches you 

want to change.

2. Move the MODE toggle switch on the front of the DB210/DB220 into the 
“OP” position.  The DB210/220 must be plugged into an active command 
station to configure it’s OPSW.  The PWR indicator will flash GREEN 
alternating with the PROG indicator flashing RED.

4.  Connect your DT4xx or later throttle directly to the DB210/DB220 
LocoNet A,B,or C.  

5.  Press the SWCH key on your throttle to enter Sw (Switch) mode.  Since 
the DB210/DB220’s MODE toggle switch is set to “OP”, switch commands 
from your throttle will now control DB210/DB220 internal option switch 
settings instead of the accessory decoders (usually turnouts) on the layout.

 

6. Key in the number of the OpSw.  In the example above, we have keyed in 
6.  As you browse through the OpSws, the right side of the text area will 
show the current setting for each OpSw , either “c” or “t”.

7. Use the CLOC / c key to set the OpSw to c (closed) or the OPTN / t 
key to set the OpSw to t (thrown).  In the example above we have changed 
OpSw 6 from its factory setting of t to c.

8. Exit DB210/DB220 Option Switch Mode by moving the MODE toggle 
switch on the DB210/DB220 to “RUN.”  Remember to reconnect LocoNet 
to the DB210/DB220.  Track power will resume to the state it was in when 
you entered Option Switch Mode.

Note:  Do not adjust any Op Switches that are not listed.   
Unlisted option switches are reserved and changing them may cause problems 
with your system.  
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Special Instructions for DB210/DB220 Op Switches 39 and 40
For these Op Switches to work properly, 

1. Set the OpSw to “c” by pressing the CLOC / c key.  

2.  Set the DB210/DB220’s MODE Switch to “SLEEP” mode.  

3.  Set the DB210/DB220’s MODE Switch back to “RUN” mode.  

4.  The operation will occur (data will be cleared) and the option switch will 
reset to “t”.  

5.  Your throttle display will still show “c” even though the reset has 
occurred.  

6.  The display will update the next time you access the OpSw.

7.2  DB210/DB220 Option Switch Tables
The following tables provide a list of the DB210/DB220 Option Switches and 
the impact of the change on the system. 

DB210/DB220 Option Switch Tables 

Option 
Switch # Effect on System operation Factory 

Default

OpSw 05** c = Enter Voltage trim Mode t

OpSw 18

t = Normal DB210/DB220 booster short circuit shutdown time 
t

c = Extended DB210/DB220 booster short circuit shutdown time 

OpSw 39* c = Clears all internal memory states t

OpSw 40* c = Clears all internal memory states and sets Voltage Trim to default. 
Resets DB210/DB220 to factory default t

DB210/DB220 Option Switch Tables

*See special instructions in above for setting OpSw 39, and 40.
** See special instructions in Section 4.10.1 for setting Voltage Trim.
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8.0  Using the DB210/220 as an auto reversing booster
The DB210/220 can be configured as an auto reversing booster.  The DB220 dual 
booster can be configured so that 1 or both of it’s boosters are configured for 
auto reversing. With the DB210 setting the switch to ON will cause the booster 
to be auto reversing.  With the DB220 dual booster you have the option of either 
configuring either one or both of the boosters to be auto reversing.  Set the 
AUTO REV switch to 1 and the R1A and R1B track outputs will be auto revers-
ing.  Set the AUTO REV switch to 1&2 and both R1 and R2 track outputs will be 
auto reversing.

In order for auto reversing to work a reference booster must be used.  This can 
be either your command station or another booster.  In the case of the DB220 
when only R1A and R1B output are set for auto reversing the R2A and R2B 
outputs can be used as the reference booster.  Visit www.digitrax.com for more 
information on auto reversing.  

Use the figure 2 as a guide to configuring the DB210/220 for Reverse Loops.  
Note that the DB210/220 connections to the track are NOT directly connected 
to the track of any other booster or command station on your layout. In every 
case Digitrax requires double gapped isolation for each booster and command 
station. 
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Figure 2: Using a DB210 for Auto Reversing
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9.0  Updating the DB210/DB220 to the latest firmware
Occasionally Digitrax makes updates and improvements to the operational 
code of its products.  In order to update your DB210/DB220 you will need to 
have the DigiIPLII utility installed on a computer connected to your LocoNet 
and the latest firmware (.dmf) file.   The DB210/DB220 can be updated via 
LocoNet using a DCS240, PR3 or other computer to LocoNet interface.  When 
updating via LocoNet the PWR indicator will flash Green alternating with the 
NET indicator flashing RED slow, about once a second For complete instruc-
tions and the latest firmware files visit http://www.digitrax.com/downloads/.

10.0  Troubleshooting Problems 

10.1  Clean Track
The majority of intermittent operation problems can be traced to bad connec-
tions and poor or noisy wheel pickups on locomotives.  Check track cleanliness 
and quality of wheel pickups.
10.2  The Quarter Trick
If your track does not have adequate power supply to the locomotives, then 
the signal won’t get through either.  Take a quarter or screwdriver blade and 
go around your layout creating electrical shorts every 10 feet.  Your DB210/
DB220 should beep 4 times and shutdown when the short is present.  When the 
short is removed, the booster should beep once within 2-3 seconds and return 
to normal operation.  If this does not happen, then you need to add more feed-
ers.  See Section 2.0.
10.3  The LT1 Tester
Check your LocoNet cables with the LT1 tester to be sure you don’t have any 
cables that were made incorrectly.  See your Command Station Manual for 
more information.
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FCC Information
Radio or TV Interference: (this information is MANDATED by the FCC) This 
equipment has been tested and found to comply with the limits for a Class B 
digital device, pursuant to part 15 of the FCC rules.  These limits are designed 
to provide reasonable protection against harmful interference in a residential 
environment.  This equipment generates, uses and can radiate radio frequency 
energy and, if not installed and used in accordance with the instruction manu-
al, may cause harmful interference to radio communications.  However, there 
is no guarantee that interference will not occur in a particular installation.  If 
this equipment does cause harmful interference to radio or television recep-
tion, which can be determined by turning the equipment off and on, the user is 
encouraged to try to correct the interference by one or more of the following  
measure 

• Reorient or relocate the receiving antenna.
• Increase the separation between the equipment and the receiver.
• Connect the equipment into an outlet on a circuit different form that 

to which the receiver is connected.
• Consult the dealer or an experienced radio/TV technician for help.

Note that any modifications to the equipment not expressly approved by 
Digitrax voids the user’s authority to operate under and be in compliance  with 
CFR 47 rules, as administered by the Federal Communication Commission.  
Digitrax believes any conscientiously installed equipment following guidelines 
in this manual would be unlikely to experience RFI problems.

For Canadian Users:
“This digital apparatus does not exceed the Class B limits for Radio noise 
emission from digital apparatus set out in the Radio Interference Regulation or 
the Canadian Department of Communications.”

Le present appariel numerique n emet pas de bruits radio-electriques depas-
sant les limites applicables aux appareils numeriques de la classe B prescrites 
dans le  Reglement sur le brouillage radioelectrique edicte par le ministere des 
Communications du Canada.
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Warranty and Repair Information

Digitrax gives a one-year “no worries” warranty against manufacturing defects 
and accidental customer damage on all Digitrax products.  That’s it! Simple, 
straightforward warranty, no tricky language!

All warranties on Digitrax products are limited to repair or replacement of 
Digitrax products at the discretion of Digitrax.  Except to the extent expressly 
stated, there are no warranties, express or implied, including but not limited to 
any warranties of merchantability or fitness for a particular purpose.

For items that are no longer covered under warranty, whenever possible we 
will make repairs to units at fair and reasonable rates.

Please visit our warranty and repair page at www.digitrax.com/warranty for 
warranty and repair information and procedures.

Digitrax, Inc.  reserves the right to make changes in design and specifications, 
and/or to make additions or improvements in its products without imposing any 
obligations upon itself to install these changes, additions or improvements on 
products previously manufactured.

Digitrax, Inc.  is not responsible for unintentional 
errors or omissions in this document.
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Need Help?
Digitrax Tech Support Team

Need Help?: helpdesk.digitrax.com

Digitrax Tech Support Depot 24/7/365
www.digitrax.com/support

Contains links to all instructions sheets and manuals, application 
notes, videos and tons of helpful information.

Digitrax Decoder Selector
www.digitrax.com/decoderselector
Helps you find which decoder will fit in a particular locomotive.

Digitrax CV Calculators
www.digitrax.com/support/cv
Calculate a CV value to program your locomotive,

Digitrax Tool Box App
This app contains links to all manuals, instruction sheets, videos, CV 
calculators, decoder selectors, news, events, and a dealer locater.

Warranty and Repairs
www.digitrax.com/support/returns
Fill out the online form, print it out and return it with your item for repair
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