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       From halogen to LED tail lights Mercedes A Class type w176 Latest update January 3rd 2021 w176 applicable 1 The following may be applicable for other models or other brand as the principle is generic but it has not been tested. The intent of this document is to present an electrically safe method to upgrade from Halogen tail lights to LED tail lights. All tail lights connectors have 6 wires numbered like this : 1 Ground 2 Fog Lamp (only one side of the car : the same side as your steering wheel) 3 BRL (Back Running Lamp) : the rear red lamps when it’s dark outside 4 Turn signal 5 Break signal 6 Reverse light It makes things easier as each wire number matches a same function whatever the tail light assembly we consider. Pay attention that the fog lamp is fitted into only one tail light (same side as the steering wheel : Right in the UK, Left in Germany…) Common issues to replace Halogen by LED : - Canbus errors (monitored by ECU) - Unstable voltage level (making LED blink or malfunction) This requires to make some measures w176 applicable 2 Differences in current consumptions in mAmps : Theoretical 12V, measures under 12,2V # Halogen (theoretical) Halogen (measured) LED (Pre-facelift tail LED (Pre-facelift tail light) (theoretical) light) (measured) 1 N/A N/A N/A N/A 2 1333 1300 156 120 3 1333 1350 195 160 4 1750 1600 273 210 5 1333 1300 328 350 6 1333 1350 414 350 Differences in power consumptions in W : Theoretical 12V, measures under 12,2V # Halogen (theoretical) Halogen (measured) LED (Pre-facelift tail LED (Pre-facelift tail light) (theoretical) light) (measured) 1 N/A N/A N/A N/A 2 16 15,9 2 1,5 3 16 16,5 2,5 2 4 21 19,5 3,5 2,7 5 16 15,9 4,2 4,5 6 16 16,5 5,3 4,5 Conclusions : measures are pretty close to theoretical value in terms of consumptions. LED cannot lure ECU with so low power. w176 applicable 3 Halogen voltage measures in different conditions : - Engine started 1 N/A 2 13,8V 3 10,8V (3,2V when OFF) 4 12,2V 5 14,4V (5V when OFF) 6 14,4V - Engine OFF 1 N/A 2 N/A 3 9,5V (3V when OFF) 4 12V 5 12,2V (5V when OFF) 6 N/A Conclusions : Many different voltage levels, the LED assembly will require an external stabilized power supply. Furthermore, we measure around 5V on lamps that are OFF : it’s probably a way for the ECU to check on lamp sanity. For #3 and #5 that are steady ON on night, they are not steady powered : to save energy the ECU provides voltage with a 100ms periode, using filament remanence effet. This means that using this voltage as a control signal would lead into a LED blinking at 10Hz. I choose here to ignore #3 signal and have a « always ON DRL » which seems acceptable, another way could be to map it to the frontlight status. For the #5, the solution is to use the 3rd break indicator as a control because it is a LED strip (0V OFF and 12V ON) : this requires to wire from the tailgate (opening and closing is easy with clips). w176 applicable 4 Power resistor calculation : In order to lure the ECU, the power consumption has to be close to the theoretical value (either 16W or 21W). A theoretical power consumption of xW under 12V means a current of x/12 Amps. To draw x/12 Amps under 12V, we need a resistor of R = 12/(x/12) = 144/x ohm. For 16W : 144/16 = 9 ohm For 21W : 144/21 = 7 ohm There exists many values for power resistors and the ECU margin of error is pretty large according to experiments. 8 ohm is a working value for 16W bulbs With this value, the resistor will have to dissipate at worst P = (U^2)/R = (12^2/8) = 18W. For 21W bulbs : 6 ohm to dissipate 24W. 25W 8 ohm 50W 8ohm w176 applicable 5 Example of power supply : DC/DC converter Input 10 - 36V, output 12V (3A minimum) It needs to be powered when the car is unlocked or ON, and down when the car is parked/locked. The fuse box in the engine compartment is a solution. w176 applicable 6 Power dissipation schematic, car-side connector : Control connections : w176 applicable 7 Power supply tail-light-side connector : 2 ways of control have been tested : Using relays : w176 applicable 8 Using transistor : Pros of using transistor : cheaper component, smaller PCB, no relay click noise. Cons : power consumption but the maximum measured is 350mA and a cheap NPN 2N2222 has a Ic(max) = 800mA. Values for R21, R41, R51, R61 : 220 ohm. Relay version : w176 applicable 9 Transistor version : w176 applicable 10 Size comparison : Connectors : POWER Stabilized 12 - 12,8V power supply (V+ / V-) V123 Car (ground - fog lamp signal - DRL signal) V456 Car (turn signal - 3rd brake indicator - Reverse signal) F123. Tail light inputs 1, 2, 3 F456. Tail light inputs 4, 5, 6 w176 applicable 11 Global Schematic w176 applicable 12 
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