here's a good equation if you choose to use a LED other than the 12V radio shack type. i bought one initially but it wasn't as bright as i liked.

for the job you need 2x LED (5mm size), 2x resistors(ohm rating calcuated below), solder, electrical tape, etc.

I think he needed 2 because he made an error in his calculations. These days there are some monster LEDs out there so I see no reason for more than 1. Your call though.

first you need to match up the LED and resistor to work with the fd electrical system. i wasn't sure if its rated at 12V or 14V so i did the calcuation for the resistor using 14V.

Usually if the doors are locked the car is NOT running, therefore the system voltage will be 12v. I don't think I've ever unlocked my doors with the engine running, and even if you did this would probably not cause any problems if you use a good quality LED. This is the error that probably caused 1 LED to be insufficient.

basically the equation is V = I x R (voltage = current x resistance)so for a LED with Vf(voltage forward) of 2mA in a 14V circuit... and a desired current of 20ohms... the equation comes out to

What you are trying to do here is calculate the value of resistance needed to limit current through the circuit  to the specific rating of the LED. The errors in this part of the example are 1 - current is expressed in amperes (A) or milli-amperes in this case (mA) not ohms and 2 - the rating on the diode was 20mA not 2mA. Fortunately when he did the calculations he appeared to enter the values correctly.

V1 - V2 = I x R where V1 = 14v and V2 is the voltage forward of the LED, or in this case, 1.2v

14v-1.2v = .02A x resistance

so this comes out to R = 640ohm, which rounds out to a 620ohm resistor @ 1/4 watt.

should be 12v - 1.2v = .02 x resistance  or  10.8v/.02A = 540 ohms. In this case a 500 ohm resistor should suffice.

By using a 620 ohm resistor he was limiting current to around 17.4mA therefore the LED would light to less than 87% of the rated illumination. 

To go a step further you can find the power rating of the resistor by multiplying the voltage drop of the resistor (10.8v) by the current through the circuit (.02A). You will end up with 10.8 x .02 = .216 watts or 1/4 watt.   OR  you could multiply the current squared (.02 x .02) by the resistance (540) to get .02 x .02 x 540 = .216 watts                                                                   


anyway, so solder the resistor in series to LED and wiring (resistor to anode i think)

LED's are polarity sensitive, meaning if you connect it backwards it will not work. You can usually tell the anode (+) from the cathode (-) by looking at the leads. They will be different lengths, the longer one is normally the anode. If they are the same length you can look at the clear casing surrounding the actual LED junction. If there is a flat side this is normally the cathode.

 [image: image1.jpg]



If there is no flat side you can use a multimeter to find out. Set the multimeter to the diode testing mode. Connect the multimeter leads to each lead of the LED. If you get a reading on the multimeter the side where the red lead is connected is the anode. If you get no reading reverse the leads and try again. 
Note: While it is widely recommended to put the resistor on the anode of the LED, to be honest it will work either way because regardless of where the resistor is installed it will still perform the same way. 


 i used a LED that was rated at 2 Candella (the 12V radio shack LED was rated at 25mC, or .025 Candella, but for simplicity, has a internal resistor)@ 20mA with a Vf of 2.1v and a 620ohm resistor. its just about the right brightness(brighter would be better, it looks 100x more bright in the picture.)

i taped it all up with electrical tape afterwards, which i forgot to do at first and was shorting out the circuit.. i also tried to use the shrink tubing, but that didn't turn out too well, maybe next time i'll have better luck [image: image2.png]



To seal the leads of the LED to prevent shorting try this. Before you solder the wires to the leads of the LED, slip a piece of heat shrink tubing over both wires and position it far enough away from the leads so that it does not get hot when you solder the wires to the leads of the LED. Solder both both leads. After the leads cool slide the heatshrink tubing into place and inject bathtub caulking inside the heatshrink tubing until it comes out both ends. Let the caulking cure for a while and then apply heat to shrink the tubing

i checked all connections were good before soldering (LED was working etc)+ make sure to disconnect the car battery before soldering(not sure why can anyone explain)

You should always disconnect the battery when working on the electrical system for safety. It is very easy to fry an ECU by working on an energized electrical system. That's a rather pricey mistake and not worh the risk when compared to the amount of time it takes to disconnect the battery


