ENGLISH

What is a CAN-BUS system?

Vehicles have been equipped with CAN-BUS systems since the mid 1990’s. It became an Onboard Diagnostics (OBD?2)
standard for most vehicles by 2008. These systems monitor key vehicle conditions that keep your vehicle running safely; one
of these systems is lighting. This system is called bulb checking.

Why do | need a decoder in a CAN-BUS equipped vehicle?

Our decoders are made for modern vehicles that utilize bulb checking systems. They have built-in resistance that simulates
the load of the original halogen bulb being replaced.

What is Pulse Width Modulation (PWM)?2

Pulse width modulation is a digital signal that can power halogen light bulbs. Think of this as a light switch that turns the
light on and off so fast, that it appears to be always on. When you install an LED light into a PWM system, it will flicker. LEDs
react instantly, as opposed to halogen bulbs which fade in and out slowly by comparison.

How does a decoder help with Pulse Width Modulation (PWM)?2

Our decoders have a resistance portion for CAN compliance, but they also add capacitance. Capacitance smooths out the
ups and downs of the modulated signal and turns it into stable voltage. This keeps the LED at the same output level and
consistency. You may think of this as a power conditioner. It will also smooth out other variables such as alternator ripple.

What is isolation and back-feed?

Some vehicles will back-feed when you switch from a halogen bulb to a LED bulb. It is common in vehicles that turn off fog
lamps automatically when high beams are activated. When you install LED bulbs into this type of vehicle, the high beams
may stay on constantly or the high beam indicator may stay on. Adding a decoder will isolate this back-feed and solve the
problem. There are rare instances where AM/FM radio reception is lost when LED lights are installed. A decoder installation
will normally solve that issue as well.

| am not sure that | need a decoder, how do | know?

Start by looking up your vehicle on our website www.lucas-lighting.com and see if there are decoders listed. If they are
listed, you will need them. Or, you can remove the factory halogen bulbs that you want to replace, then start the vehicle and
see if there is a “bulb out” error on your dashboard. If there is a bulb out error, you will most likely need decoders. If you
install LED bulbs and they begin to flicker, you will need decoders. Some vehicles boost the output voltage on the headlight
circuit to increase the output of the halogen bulb which can damage LED bulbs, decoders solve this problem. Continued use
of the LED bulbs without a decoder when needed will significantly shorten the life of the bulb.

How to properly install your decoders.

The decoder is installed in-line between the vehicle connector and the bulb connector. Some connector styles can be
plugged in two different ways. It is critical for proper operation that on those plugs, the polarity (+ and -) be maintained
from the vehicle connector to the decoder connector to the bulb connector. This can be checked with a multi-meter, or if you
do not have access to one, you can plug the bulb directly in temporarily to determine which factory wire is positive and
which is negative. Failure to do this correctly limits the effectiveness of the decoder, and can cause the polarity correction
circuit to fail, and the bulb will not illuminate. Fixing the polarity of all connections will restore proper operation. Be sure to
secure your decoders with a zip tie or other means to insure they are not dangling.

INSTALLATION STEPS

Thank you for the purchase of Lucas Lighting decoders. Please follow the instructions
provided for a successful installation, particularly with 2 pin harness styles.
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Test factory harness to

determine positive and Connect output harness of &€

negative signal. Connect  |decoder to the input harness |

Lucas plug with + to positive, |of the Lucas bulb, matching |
M- to negative of factory + to +, - to -.

plug.

Secure decoder body making
sure wire is not overly tight
and no wires are against
metal edges. Mounting to

metal is preferred but not
required.

Determine location for
decoder, have mounting

M material ready for locations
that are not inside a bulb
housing. If in a housing,
insert decoder first prior to
bulbs or control box.

Before reassembly of your vehicle, check all bulb functions for proper operation and light

pattern. Check dash for any warnings or errors. Once all proper function is
confirmed, reassemble vehicle.

For additional technical support, contact support@lucas-lighting.com or call +1 (408) 623-1380.
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