


•  Types of LED’s available to the modeler 

•  LED Data Sheets 

•  Selecting the correct current limiting resistor 

• SMD  LED wiring, tools and soldering techniques 

•  Flicker-Free lighting 

• Engine Lighting Effects 
 



LED’s come in many sizes, shapes and colors: 

•T-1 3/4 – 5.0mm (.197") 

•T-1 – 3.0mm (.118") 

• 1.8mm Tower 

•SMD (Surface Mount Device) 

•1206 – .120 x .060 (3.05mm x 1.52mm) 

•0805 – .080 x .050 (2.03mm x 1.27mm) 

•0603 – .060 x .030 (1.52mm x 0.76mm) 

•0402 – .040 x .020 (1.02mm x  0.51mm) 

•PLCC (Plastic Leaded Chip Carrier) 

•Strips 































• Oh, stick a 1K Ohm resistor in there and you’re good to go! 
• Get Vf and If from Data Sheet 
• Measure Voltage source (If unknown) 

• In Series Circuits, Current is common 
• Use Ohm’s Law to calculate resistance 

• E = I x R, I = E/R, R = E/I 

• Determine Wattage 
 



 George (Georg) Simon Ohm (1789 -1854), a German physicist, discovered the 
relationship between applied voltage, current flow and various lengths of wire 
(resistance). 

 Ohm's Law expresses these relationships as follows: 
 The current flowing in a circuit is directly proportional to the applied EMF and is inversely 

proportional to the resistance. 
 When expressed as an equation it takes the form:  I = E/R   (I = E divided by R). 
 Where: 

I = current in Amperes 
E = EMF (Electromotive Force) in Volts 
R = resistance in Ohms  (The Greek letter Omega and the symbol - Ω) 

 The equation above solves for the value of current flowing in a circuit when voltage and 
resistance values are known.  This equation can be transposed, allowing any of the three 
quantities to be determined if the remaining two are known: 

 E = IR (E = I times R) solves for the value of the voltage applied to a circuit when the 
current and resistance values are known. 

 R = E/I (R = E divided by I) solves for circuit resistance when applied voltage and current 
flow are known. 

 It is important to remember that the units of measurement used in the expression are 
Amperes, Volts and Ohms. Other units such as milliamperes (1/1000th of an ampere), 
Kilohms (K ohms) or Kilovolts (1000 volts) must be converted before using the equation. 

 



 10 mA (milliamperes) is flowing in a circuit with 12 Volts applied, what 
is the circuit resistance? 

 10 mA = .01 Ampere 
R = E/I 
R = 12/.01 = 1200 Ohms (1.2k Ohms) 

 Ohm's Law Triangle 
 The Ohm's Law Triangle shown above is a memory aid used to help 

remember the formula required to solve for an unknown circuit value. 
 Simply cover the unknown quantity (the value that you are trying to 

find) and the remaining values and their relationship to each other will 
indicate mathematical operation required to solve for the unknown 
quantity. 

 For example, to solve for voltage (E) cover the E, the remaining values 
I and R are side-by-side indicating multiplication. If solving for current 
(I), cover the I and the remaining value E is over R indicating division. 

 



We’ll assume DCC Voltage is 14Volts, the LED forward 
voltage (Vf) is 3V and the forward current (If) is 20mA 
and this is a Series circuit. 
Subtract Vf  from the source Voltage: 14V – 3V = 11V. 
Using Ohm’s Law, solve for resistance value:  
11V / 20mA = 550 Ohms 
 
Are we done???? 

 



 Power, the rate of doing work, in an electrical circuit is equal to the applied 
voltage multiplied by current. The basic unit of electrical power, the Watt, 
is named after James Watt (1736 - 1819) in honor of his work contributing 
to the development of the steam engine. One Watt is equal to one Volt 
multiplied by one Ampere. 

 When expressed as an equation it takes the form:  P = IE (P = I times E).  
 Where: 

P = power in Watts 
I = current in Amperes 
E = EMF (Electromotive Force) in Volts 

 The equation above solves for the value of the power dissipated in a circuit 
when voltage and current values are known. This equation can be 
transposed allowing any of the three quantities to be determined if the 
remaining two are known: 

 I = P/E (I = P divided by E) solves for the value of the current flowing in the 
circuit when the power and voltage values are known. 

 E = P/I (E = P divided by I) solves for applied voltage when the power and 
current values are known. 

 



 Magnet Wire 

 Wire Wrap Wire 

 Teflon Coated Wire 



 Resistor Selection/Decade Box 
 Soldering Iron/Station 
 Workspace Lighting 
 Magnifier 
 Optivisor 
 Tweezers 
 SMD holding device 
 Double Sided Tape 
 Solder 
 LED Tester 

 
 
 





 Forward/Backup Lights 
 Markers 
 Car Lighting 
 Ditch lights 
 Mars Light 
 Pyle Gyralite 
 Strobes 
 Flashers 

 



X-23  X-24  X-25  X-26  X-27 

http://cgi.ebay.com/ws/eBayISAPI.dll?VISuperSize&item=280493663575


 LED Sources: 
 
 LEDBaron - http://stores.ebay.com/ledbaron?_rdc=1 - Germany 

 
 BestShop - http://shop.ebay.com/bestshop2008hk/m.html?_trksid=p4340.l2562 - Hong Kong 

 
 HiTechWorld - http://shop.ebay.com/hitechledworld/m.html?_trksid=p4340.l2562 - Hong Kong 

 
 Kingbright - http://www.kingbrightusa.com/default.asp - USA 

 
 Hebei Ltd. - http://www.hebeiltd.com.cn/?p=product - Shanghai, China - $99.00 minimum order 

 
 Litchfield Station - http://www.litchfieldstation.com/xcart/home.php - USA 

 
 Ngineering - http://www.ngineering.com - USA 

 
 Richmond Controls - http://www.richmondcontrols.com – USA 

 
 LED-Switch - http://www.led-switch.com/ - USA 

 
 

 Wire, etc. 
 
 Tech-Fixx - http://www.ebay.com/sch/tech-

fixx/m.html?item=171006897477&pt=Motors_Car_Truck_Parts_Accessories&vxp=mtr&hash=item27d0ce2d45&rt=nc&_trksid=p2047675.l2562 - 
USA 
 

 Ngineering - http://www.ngineering.com - USA 
 

 Fiberoptics 
 
 The Fiber Optic Store - http://www.thefiberopticstore.com/purchase/endglowfilament.htm#BTF - USA (by the foot sales) 

http://stores.ebay.com/ledbaron?_rdc=1
http://shop.ebay.com/bestshop2008hk/m.html?_trksid=p4340.l2562
http://shop.ebay.com/hitechledworld/m.html?_trksid=p4340.l2562
http://www.kingbrightusa.com/default.asp
http://www.hebeiltd.com.cn/?p=product
http://www.litchfieldstation.com/xcart/home.php
http://www.ngineering.com/
http://www.richmondcontrols.com/
http://www.led-switch.com/
http://www.ebay.com/sch/tech-fixx/m.html?item=171006897477&pt=Motors_Car_Truck_Parts_Accessories&vxp=mtr&hash=item27d0ce2d45&rt=nc&_trksid=p2047675.l2562
http://www.ebay.com/sch/tech-fixx/m.html?item=171006897477&pt=Motors_Car_Truck_Parts_Accessories&vxp=mtr&hash=item27d0ce2d45&rt=nc&_trksid=p2047675.l2562
http://www.ngineering.com/
http://www.thefiberopticstore.com/purchase/endglowfilament.htm


 Tool & Part Sources: 
 

 MCM  Electronics – http://www.mcmelectronics.com 
 

 Jameco Electronics – http://www.jameco.com 
 

 Ngineering – http://www.ngineering.com 
 

 Micro-Mark – http://www/micromark.com 
 

 Harbor Freight – http://www.harborfreight.com 
 

 Ulrich Models Hobby Store –  http://www.ulrichmodels.biz/servlet/StoreFront 
 

 Surplus Sources 
 

 All Electronics – http://www.allelectronics.com/ 
 

 Electronic Goldmine – http://www.goldmine-elec.com 
 

 Marlin P. Jones & Associates – http://www.mpja.com 

http://www.mcmelectronics.com/
http://www.jameco.com/
http://www.ngineering.com/
http://www/micromark.com
http://www.harborfreight.com/
http://www.ulrichmodels.biz/servlet/StoreFront
http://www.allelectronics.com/
http://www.goldmine-elec.com/
http://www.goldmine-elec.com/
http://www.goldmine-elec.com/
http://www.mpja.com/


…or is it? 
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