 Automobile Interior Lights Fader Build Instructions
Some like them to fade....some like them to turn off immediately, or just stay on for a period after the car door is closed. Whatever your preference, the circuit described here should do it.

The circuit is intended for older model cars that have a door switch that supplies a ground to the interior lights with one side of the lights connected to the positive side of the battery through an appropriate fuse. Circuit power can be obtained from the same (+12) power lead to the light. Some wiring modifications may be necessary to use the circuit with newer model cars since they may switch the positive side of the battery with the lights grounded.

The idea is similar to the fading red eyes circuit in a previous article that faded a couple red LEDs. This circuit uses the same approach at a higher power level to slowly brighten and fade the interior lights when a door is opened or closed. The circuit is based around the LM324 low power opamp which draws around 3mA of current, so it won't bother the battery if left connected for extended periods.

The top two opamps (pins 1,2,3 and 5,6,7) form a triangle wave oscillator running at about 700Hz while the lower opamp (pins 8,9,10) produces a linear, 5 second ramp, that moves up or down depending on the position of the door switch. The two transistors and associated resistors serve to limit the ramp voltage to slightly more and less than the upper and lower limits of the triangle waveform.

These two signals (700 hZ. triangle wave and 5 second ramp) are applied to the inputs of the 4th opamp (pins 12,13,14) that serves as a voltage comparator and generates a varying duty cycle square wave that controls the IRFZ44 MOSFET and lamp brightness. The 5 second fade time can be adjusted with the 75K resistor connected to the door switch. A larger value will increase the time and a smaller value will speed it up.

If you desire the brightening and fade times to be different, (fast on, slow off) or visa versa, use a smaller resistor and diode in series with the combination in parallel with the larger resistor (75k). For example, a 10K resistor in series with a 1N914 diode connected across the 75K will reduce the ramp time about 8 times so the light quickly brightens or extinguishes depending on the direction of the diode. Orientate the diode with the cathode toward the door switch to quickly brighten the lamp, or reverse the direction to quickly turn it off.

When the door switch is closed (car door open) the voltage on pin 8 slowly rises above the negative peaks of the triangle wave producing a short duty cycle output and a dim light. As the ramp moves farther positive, a greater percentage of the triangle wave will be lower than the ramp voltage producing a wider pulse and brighter light. This process continues until the ramp is 100% above the positive peaks of the triangle wave and the output is maximum. When the door switch is open, the reverse action takes place and the lamps slowly fade out.
The IRFZ44 shouldn't require a heat sink if the total load is 50 watts or less, but the temperature of the MOSFET should be monitored to insure it doesn't overheat. The on-state resistance is only 0.028 ohms so that 4 amps of current (48 watts) is only around 100mW. For larger loads, a small heat sink can be added to keep the MOSFET cool.

Notes on newer cars:

The circuit will not operate with some newer vehicles since the interior lights may be controlled by switching the positive side of the battery even though the door switch may provide a ground. My 2000 Ford Ranger is in this category and the door switch is located in the door latch with one side of the interior lights grounded. I'm not sure of the complete wiring arrangement, however the light is controlled by switching the positive battery side to one side of the lamp with the other side of the lamp grounded. The door switch may have two connections and provide a +12 voltage to the lamp when the door is open, hard to tell without disassembling the door. Easiest way around the problems is probably to rewire the door switch so it supplies a ground to the circuit and rewire the interior lamp so it has +12 applied with the ground side connected to the fader circuit.
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