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Introduction 

The Tiny Traffic Light Controller is an electronic kit which allows you to bring working traffic light 
functionality to your model railroad, diorama, or any other display which requires a traffic light! Once 
assembled, this controller maintains a realistic lighting sequence at any intersection with traffic lights. 
Just plug it in and forget about it! 

This kit includes one printed circuit board and all of the required components to assemble the 
controller. Standard through-hole components make this kit easy to assemble, and the simple hook-up 
to a model train display makes it very easy to install. This controller even allows you to choose between 
two modes of operation: normal and fast. Normal mode will cycle through the color sequence at a 
speed similar to real traffic signals. Fast mode, however, cycles through this pattern much faster to 
match fast time-keeping operations on your scale model railroad. 

Features 

• Operates on 8-24 volt DC power 
• Includes circuit protection for accidental reverse polarity connections 
• Select between normal and fast operation 
• Controls both common anode and common cathode LED lights, as well as 6 volt incandescent 

lights 
• Allows for use of direct solder or plug-in lights 
• Small size and convenient mounting holes make it easy to mount on a model train display 

This kit is the easiest way to add real-life traffic light functionality to any model railroad or diorama, and 
the controller works with all commercially available traffic lights in all scales! The circuit board can be 
assembled in under an hour, making it a fun way to learn soldering for modellers young and old. 

This kit was designed by D5 DEM. D5 is a small, family-operated engineering and design company 
located in northern New Jersey. Our goal is to provide high-quality, American-made products at 
reasonably low prices. We never compromise on quality for any reason. 
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Materials and Components 

Included Components 
Component ID Component Type Quantity 

B1 4" x 2.5" Circuit Board 1 
U1 7805 Voltage Regulator 1 
U2 CD4049UBE Inverting Buffer  1 
U2 CD4050BE Non-Inverting Buffer 1 
U3 CD4011BE Two-Input NAND Gate 4 
U4 CD4023BE Three-Input NAND Gate 2 
U5 CD4541BE Clock 1 
U6 CD40175BE Quad Flip Flop 1 
C1 .1 uF Capacitor 9 
C2 470 uF Capacitor 1 
C3 .01 uF Capacitor 1 
R1 1 kΩ Resistor (Brown, Black, Red, Gold) 2 
R2 470 Ω Resistor (Yellow, Violet, Brown, Red) 1 
R3 56 kΩ Resistor (Green, Blue, Orange, Red)  1 
R4 27 kΩ Resistor (Red, Violet, Orange, Red)  1 
D1 Rectifier Diode 2 
D2 Green LED 2 
H1 8 Pin SIP Header 2 
H2 3 Pin SIP Header 2 
T1 Screw Terminal 1 
J1 Jumper 2 
S1 14 Pin Integrated Circuit Socket 7 
S2 16 Pin Integrated Circuit Socket 2 

 

Note: Refer to the "Final Set-Up" section on page 18 for information about component U2. 

Required Tools/Parts 
• Soldering Iron 
• Solder (40/60 is recommended) 
• Cutting Pliers 
• Long Nose Pliers 
• Small Flat Head Screwdriver 
• Safety Glasses (recommended) 
• Masking Tape (optional)  
• Circuit Board Vise (optional) 
• Solder Wick (optional) 
• Solder Sucker (optional) 
• Multimeter (optional) 
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Assembly Tips 

Bending Component Leads 
Many components, including the resistors, C1 capacitors, and D1 diodes used in this kit, have long leads 
protruding from either end. Use a pair of long-nose pliers to bend the leads of these resistors, diodes, 
and capacitors at sharp 90 degree angles. This makes it easy to insert these components into the circuit 
board. Hold the component up against its profile on the circuit board to ensure it will fit through the 
holes once the leads are bent. See Figures 2, 6, and 9 on pages 6, 8, and 10, respectively, for clarification 
on this process. 

Placing Components 
It is important to hold the components tight against the circuit board as they are soldered. Use a piece 
of masking tape to hold each component against the board as you solder it. If tape is not available, 
insert the component all the way, then bend one or more leads to the side on the bottom of the board. 
This keeps the component in place while the board is inverted for soldering. 

Soldering Components 
Use a soldering iron with a very fine tip (it should look like a ballpoint pen tip). Wait for the soldering 
iron to fully heat before using it. When a component is ready to be soldered, hold the side of the tip 
against both the component lead and the circuit board pad to heat both. Next, add a small amount of 
solder to the intersection between the lead, the pad, and the soldering iron tip. Then, remove both the 
soldering iron and the solder. The finished joint should look like a concave cone, which is wide against 
the circuit board and becomes narrow up by the component lead.  

Trimming Component Leads 
Wait to trim the long leads of components until after soldering them. Use a pair of cutting pliers held 
flush against the solder joint, then trim the lead. Use safety glasses or hold the lead as you cut it to 
protect your eyes from the sharp metal. 

Correcting Solder Bridges 
Occasionally, you may accidentally create solder bridges on the circuit board. This means that solder has 
connected two pins or leads where they are not supposed to connect. Often, this actually looks like a 
bridge, rather than the customary concave cone on regular solder joints. To fix this, you first heat the 
area, then use either a solder wick or a solder sucker to remove the excess solder. If neither of these 
tools are available, there is a third way to clear solder bridges. First heat the joint, then quickly flip the 
board over and firmly hit it against the table. The impact with the table often clears out the bridge. After 
this, clean up the two joints and apply more solder if necessary.  
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Assembly Instructions 
Note: Read the "Assembly Tips" section on page 4 first to review proper technique for installing all 
electrical components. 

Install resistors 
Bend the leads of all 5 resistors at sharp 90-degree angles, then insert the resistors into the top of the 
circuit board.  

• R1 has stripe pattern Brown, Black, Red, Gold 

• R2 has stripe pattern Yellow, Violet, Brown, Red 

• R3 has stripe pattern Green, Blue, Orange, Red 

• R4 has stripe pattern Red, Violet, Orange, Red 

Note: There are two R1 resistors. 

 

Figure 1. From left to right: R1, R1, R2, R3, and R4 resistors.  
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After securing the resistors against the board, flip the board and solder them all in place. After ensuring 
proper solder joints on all resistors, trim the leads short.  

 

Figure 2. R1 resistor with bent leads. All resistors should look like this before installation. 

 

 

Figure 3. All resistors inserted and prepared for soldering. 
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Figure 4. Soldered leads of R2 resistor. 

 

 

Figure 5. Trimmed leads of all 5 resistors. 
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Install C1 Capacitors 
Bend the leads of all 9 C1 capacitors using a pair of pliers as before. Insert all 9 capacitors into their 
locations on the circuit board. Secure the capacitors, invert the board, solder all 18 pads, then trim the 
leads. Make sure the capacitors perfectly line up with their drawings on the circuit board, as their 
placement can interfere with the integrated circuits later on if misplaced. 

 

Figure 6. C1 capacitors prepared for installation. 
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Figure 7. C1 capacitors prepared for soldering. 

 

 

Figure 8. C1 capacitors and all resistors installed. 
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Install D1 Diodes 
Bend the leads of the rectifier diodes to match the outline on the circuit board. The spacing with which 
the leads are bend is critical, as the leads fit very tightly into the holes. Also, each diode has a white 
stripe at one end. Line up each of these stripes with the stripes drawn on the component outlines on the 
circuit board.  

Note: Improper installation of these diodes will prevent the controller from functioning. 

Secure the diodes as the resistors and C1 capacitors were secured, then invert the board, solder the 
components, and trim the leads.  

 

Figure 9. D1 diodes prepared for installation. 
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Figure 10. D1 diodes installed. 

 

 

Figure 11. Clarification on the placement of the D1 diodes. 

  

Note the stripe 
orientation on 
each diode. 
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Install C3 Capacitor 
Note: Due to availability of components, the C3 capacitor may vary in shape and lead spacing. The 
capacitor shown in the demonstration may differ from the capacitor included in your kit. 

Insert the capacitor into its position on the circuit board. Spread or squeeze the leads slightly to ensure a 
proper fit. Secure the capacitor, invert the board, solder it in place, and trim the leads. 

 

Figure 12. C3 capacitor installed. The appearance of C3 may vary. 
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Install DIP Integrated Circuit Sockets 
Insert the seven 14 pin and the two 16 pin chip sockets into their respective spots on the circuit board. 
Take note of the orientation of each socket, as the round divot at the top of each socket must line up 
with the round divot drawn on the circuit board. After inserting each socket, either tape it down or bend 
two of the pins over on the back of the circuit board to hold the socket in place.  

Next, solder only pins on opposite corners of each socket, as shown in Figure 11. Check the alignment 
and fit of the socket, and touch the soldering iron to the soldered pins if any adjustments need to be 
made. When the socket is in the correct position, solder all of the remaining pins.  

 

Figure 13. Soldering the first two pins to check alignment. After checking alignment, solder all remaining 
pins on each socket. 

Solder opposite 
corner pins to 
confirm the 
placement of the 
socket. 
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Figure 14. All integrated circuit sockets mounted. 
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Install Remaining Components 
Install the D2 LEDs. Each LED has a flat spot along the edge which must match with the flat spot drawn 
on the circuit board. After orienting each LED correctly, secure it against the board, solder, and trim the 
leads.  

 

Figure 15. D2 LEDs installed. 

Next, install the H1 and H2 headers. As with the integrated circuit sockets, solder only 1 or 2 pins on 
each header first. Make any adjustments in each header's position using the soldering iron as needed. 
After ensuring the header is mounted firmly against the circuit board, solder all remaining pins.  

 

Figure 16. H1 and H2 headers installed. 

D2 LEDs  
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After that, mount the T1 screw terminal. Mount the terminal so the wire openings face out to allow for 
ease of installation later on. Secure the terminal to the circuit board and solder it in place. The pins may 
be short enough that they cannot be cut. Use your best judgment to decide whether or not to cut the 
pins after soldering.  

Note: Some circuit boards will have this component marked as T1, while some may only say "DC In." 

 

Figure 17. T1 terminal installed. 

Next, install the C2 capacitor. The longer lead on the capacitor must go to the side of the board which is 
marked with a "+." This side is also marked with a square pad. Refer to Figures 17 and 18 for clarification 
on the placement of C2. After ensuring that the long lead of the capacitor is lined up with the "+" mark, 
secure it to the board, solder it in place, and trim the leads.  

Warning: Misplacement of this component can result in catastrophic component failure which can 
include flame and smoke. 

 

Note the square 
pad for the C2 
capacitor in the 
next step. 
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Figure 18. C2 capacitor installed. Note the position of the wide stripe on one side.  

Finally, install the U1 voltage regulator. Orientation of this component is important; place it so the metal 
back lines up with the fat line drawn on the circuit board. Refer to Figure 19 for clarification on the 
placement of U1. After ensuring proper placement, secure the regulator, solder it in place, and trim the 
leads. 

 

Figure 19. U1 regulator installed. Note the orientation of the metal tab.   

Note the orientation 
of the C2 capacitor. 
The stripe along one 
side should match 
the pictured 
orientation. 
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Final Set-Up 
Before adding the remaining integrated circuit components, a good practice is to test the circuit board. 
First, visually inspect the solder joints on the back of the board. Be on the lookout for solder bridges 
which may inadvertently connect several pins, as well as incomplete solder joints. Make any tweaks to 
the solder joints as necessary. If you have a multimeter, set it to continuity mode to check any 
questionable solder joints.  

After inspecting the solder joints, connect power to the circuit board. The controller operates on DC 
power ranging from 8 to 24 volts. Connect the power source to the T1 terminal, paying close attention 
to the polarity. Once power is hooked up, the LED nearest the voltage regulator should illuminate. If this 
LED does not illuminate, first ensure the polarity of the DC power source, and reverse the polarity if it is 
backwards. If the LED still does not illuminate, ensure that the D1 diodes, U1 regulator, and C2 capacitor 
match the orientation demonstrated in Figures 11, 18, and 19 respectively. Also, check the orientation 
of this LED. Ensure the flat spot on the component matches the flat spot on the drawing on the circuit 
board. Correct any mistakes and check again. If this LED still does not illuminate, disconnect power and 
inspect the pads for solder bridges.  

Once the solder joints have been checked and the power LED illuminates, disconnect power. Next, insert 
integrated circuits U3 – U6. As a reminder: 

• U3: CD4011BE 
• U4: CD4023BE 
• U5: CD4541BE 
• U6: CD40175BE 

 
You may need a magnifying glass and a lot of light to read the number marked on the top of each 
integrated circuit. To insert an integrated circuit, first locate the divot at one end. This divot must match 
with the divot in the integrated circuit socket. Use the component ID marked on the circuit board in the 
center of each integrated circuit socket to line up with the correct component. Next, line up one row of 
pins in their spot in the socket. Then, apply even pressure to the integrated circuit to pull the second 
row of pins in place in the other row of the socket. Once all pins are seated in the socket, apply even 
pressure to press the chip down in place.  Refer to figures 20-23 for clarification on this process. 
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Figure 20. Orientation of U6 socket and integrated circuit. 
 

 

Figure 21. Line up one row of pins in the socket. 
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Figure 22. Pull the integrated circuit until the second row of pins seats in the socket. 

 

 

Figure 23. Firmly press integrated circuit in place. 
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Figure 24. Component layout. 

Before inserting the U2 integrated circuit, first determine the traffic light configuration you are using. If 
you are using incandescent bulbs or common cathode (common negative) LEDs, use integrated circuit 
CD4050BE for U2. If you are using common anode LEDs, use integrated circuit CD4049UBE for U2. After 
inserting the correct integrated circuit, insert one jumper in the header near U2. Insert the jumper 
across the top 2 pins if you are using integrated circuit CD4050BE, and insert the jumper across the 
lower 2 pins if you are using integrated circuit CD4049UBE. Refer to figures 25 and 26 for clarification on 
the jumper placement. 

 

Figure 25. Jumper placement for common cathode traffic lights. Note that U2 is CD4050BE. 
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Figure 26. Jumper placement for common anode traffic lights. Note that U2 is CD4049UBE. 

Finally, insert the final jumper across the other H2 header, nearest the U5 integrated circuit. Insert the 
jumper across the top 2 pins for fast operation or insert the jumper across the lower 2 pins for normal 
operation. Refer to figures 27 and 28 for clarification on the placement of this jumper. This jumper can 
be switched at any time. Refer to page 2 for more information on these two modes of operation. 

 

Figure 27. Jumper set for fast operation. 
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Figure 28. Jumper set for normal operation. 
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Operation Instructions 
The H1 headers allow you to connect your traffic lights via standard .1" pitch female plugs. The top 4 
pins connect to the common, red, yellow and green connections for a traffic light facing one way. The 
lower 4 pins connect the red, yellow, green, and common connections for the light head facing 90 
degrees to the first. There are 2 rows of headers, allowing you to connect 4 traffic lights facing 4 
directions. The opposing lights of each will show the same color, just as in a real traffic light.  

The small holes next to the H1 headers allow you to directly solder light gauge wire to the circuit board. 
This option will permanently fix your controller to the model train display, but it also eliminates the 
need to install female connectors on the traffic light wires.  

 

Figure 29. Wiring for common anode traffic lights. 
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Figure 30. Wiring for common cathode traffic lights. 

Once the traffic light heads are connected to the board, just connect DC power! The controller works as 
long as power is connected, making it very easy to set up an animated scene on your layout. This traffic 
light controller will serve you for many years, bringing just a bit more realism to any model train display.  
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Troubleshooting Tips 
If none of the steps outlined here correct problems with your control board, please contact us at 
service@d5dem.com. We are more than happy to help troubleshoot your board. Customer satisfaction 
is our top priority! 

My control board doesn't power on 
Your DC power connection may be backwards. Ensure that the positive line matches with the terminal 
marked "+" and the negative line matches with the terminal marked "-". If your control board still does 
not turn on, disconnect the power and check the steps outlined in the "Final Set-Up" section on page 18. 
If anything on the circuit board becomes hot,  refer to the next troubleshooting tip. 

The integrated circuits get hot 
This can be caused by the integrated circuits being installed backwards. First, disconnect power. Check 
the orientation demonstrated in figure 24 to ensure none of your integrated circuits are backwards. If 
the integrated circuits are all oriented correctly and they still get hot when powered up, then you have a 
solder bridge across some pins. Follow the steps outlined in the "Assembly Tips" section on page 4 for 
information on repairing solder bridges. 

The traffic light doesn't follow the correct pattern 
This is often caused by damaged or incorrect integrated circuits. If an integrated circuit previously 
became hot due to incorrect installation or solder bridges, it will not work. Contact us at 
service@d5dem.com if you have damaged an integrated circuit, and we can help you replace it.  

If there was no previous damage done to an integrated circuit, there is a good chance that one or more 
integrated circuits are installed in the wrong locations. Please refer to figure 24 to ensure that you have 
installed each integrated circuit in the correct location.  

The traffic light doesn't illuminate 
First, ensure that the control board is powered, and that the power LED is illuminated. Next, ensure the 
LED in the opposite corner is flashing. If the second LED does not flash, that means that either the speed 
select jumper is disconnected or the U5 integrated circuit is improperly installed. Please refer to figure 
24 to ensure proper installation of this integrated circuit.  

If the traffic light still does not illuminate, check whether you are using a common cathode or a common 
anode light head. If you are using a common anode light, use integrated circuit CD4050BE for U2, and 
insert the jumper to match that selection. If you are using a common anode light, use integrated circuit 
CD4049UBE and insert the jumper on the lower two pins for that selection. If the traffic light still does 
not illuminate, check the connections outlined in the "Operation Instructions" section on page 24. 

My controller was smashed by a herd of elephants 
Contact us at service@d5dem.com if this occurs.  

mailto:service@d5dem.com
mailto:service@d5dem.com
mailto:service@d5dem.com
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