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Introduction  
This document is intended to provide guidance to those who would like to upgrade their Porsche 928 to use 

LEDs rather than incandescent lamps for interior lighting. While some of the interior lighting (such as the 

courtesy lights) are quite simple to upgrade to LEDs, other items such as the instrument cluster and central 

console (climate control head, etc.) are quite a bit more challenging. 

Scope and Limitations  
This document is based on my experiences of upgrading a 1990 Porsche 928 S4. It is likely that this guide will 

apply to 1989 and later 928s; earlier models, however, had significantly different instrument clusters. Models 

prior to 1987 are even more different and even less of this guide will apply. 

Requirements  
As I was carrying out my interior lighting upgrades from incandescent lighting to LED lighting, I had the following 

requirements (or at least preferences): 

¶ Replace every incandescent bulb with an LED bulb. 

¶ Increase overall brightness of instrumentation lighting (both backlighting and indicators). 

¶ For any socketed bulb, find replacement LED lamps with identical bases if possible (i.e., no filing or other 

modification of bulb base or socket). 

¶ Attempt to achƛŜǾŜ ǳƴƛŦƻǊƳ ōǊƛƎƘǘƴŜǎǎ ƻŦ ƛƴŘƛŎŀǘƻǊǎΣ ƛΦŜΦΣ ŘƻƴΩǘ ƘŀǾŜ ŀƴȅ ƛƴŘƛŎŀǘƻǊǎ ŀǊōƛǘǊŀǊƛƭȅ ōǊƛƎƘǘŜǊ 

than others (e.g., the central locking button always struck me as being way too bright when fully 

illuminated relative to the other indicators). 

¶ Retain functionality of the instrument illumination control using the original rheostat. 

Caveats 
In a few cases, results were short of what I would consider ideal. These wereτin my opinionτacceptable, but 

still noteworthy. Rather than listing those items here, I have noted them in sidebars. 

Terminology  
άhǿƴŜǊΩǎ aŀƴǳŀƭέ ǘŜǊƳƛƴƻƭƻƎȅ ƛǎ ǳǎŜŘ ǿƘŜƴ ŀǇǇǊƻǇǊƛŀǘŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ǎǇŜŜŘƻƳŜǘŜǊ ŀƴŘ ǘŀŎƘƻƳŜǘŜǊ 

(among many other instruments and lights) are part of the instrument cluster, which also contains the park 

brake warning light, the air bag warning light, the high beam indicator light, etc. 

The S.I. system of units is used. 
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How to View Photos at Higher Resolution  
If you are viewing this document using Adobe Reader (or any other PDF viewer that supports links), the photos 

in this document are links; if you click a photo, your viewer application should take you to a substantially higher-

resolution image on Picasa Web. 

Note that when viewing a photo in a web browser, many web browsers (such as Microsoft Internet Explorer) will 

scale the photo so it will fit within the viewable area of the browser window. You can typically click the image to 

re-ŜȄǇŀƴŘ ƛǘ ǘƻ ƛǘǎ Ŧǳƭƭ ǊŜǎƻƭǳǘƛƻƴΣ ŀƴŘ ǘƘŜƴ ȅƻǳ Ŏŀƴ ǎŎǊƻƭƭ ŀǊƻǳƴŘ ƛƴ ǘƘŜ ƛƳŀƎŜ ǳǎƛƴƎ ǘƘŜ ōǊƻǿǎŜǊΩǎ ƘƻǊƛȊƻƴǘŀƭ ŀƴŘ 

vertical scroll bars. 

Warnings  
 !ƭǿŀȅǎ ŘƛǎŎƻƴƴŜŎǘ ǘƘŜ ŎŀǊΩǎ ōŀǘǘŜǊȅ ƎǊƻǳƴŘ ǎǘǊŀǇ ōŜŦƻǊŜ ǇŜǊŦƻǊƳƛƴƎ ǎƛƎƴƛŦƛŎŀƴǘ ǿƻǊƪ ƻƴ ǘƘŜ ŎŀǊΩǎ 

electrical system unless you are absolutely sure that the circuit you are working on is not live (e.g., 

ȅƻǳΩǊŜ sure ǘƘŀǘ ȅƻǳΩǾŜ ǊŜƳƻǾŜŘ ŀ ŦǳǎŜ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ǇƻǿŜǊ ǘƻ ǘƘŜ ŎƛǊŎǳƛǘύΦ ¢Ƙƛǎ ƛǎƴΩǘ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ƳƛƴƻǊ 

items (such as pulling the knob off a pod switch and replacing the bulb). But for complex devices such as 

the instrument cluster, there are so many signals from so many sources that it is not wise to attempt to 

ǿƻǊƪ ƻƴ ƛǘ όƻǊ ŘƛǎŎƻƴƴŜŎǘκŎƻƴƴŜŎǘ ƛǘύ άƘƻǘΦέ 

 [more warnings TBA] 

Credits  
I would like to acknowledge the trailblazing work related to interior lighting of three people: 

¶ YŜƛǘƘ ²ƛŘƻƳ όwŜƴƴƭƛǎǘ ƘŀƴŘƭŜ άфнуƴǘǎƭƻǿέύΣ ǿƘƻǎŜ άInterior LED Changeover (uhm...Looooong)έ ǘƘǊŜŀŘ 

on the Rennlist 928 Forum provided the inspiration for diving into the instrument cluster and some of 

the other lighting. In fact, I regard my write-ǳǇ ŀǎ ŀ ƳƻǊŜ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŀƴŘ ǳǇŘŀǘŜŘ ǾŜǊǎƛƻƴ ƻŦ YŜƛǘƘΩǎ 

write-up. 

¶  όwŜƴƴƭƛǎǘ ƘŀƴŘƭŜύ ά{ŎƘƻŎƪƛέΣ ǿƘƻǎŜ ά15 minute instrument pod removal update and instrument light 

bulbs for an OK priceέ ǘƘǊŜŀŘ ƻƴ ǘƘŜ wŜƴƴƭƛǎǘ фну CƻǊǳƳ ǇǊƻǾƛŘŜŘ ƪŜȅ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ Ƙƻǿ ǘƻ ǊŜƳƻǾŜ 

the instrument cluster without removing the steering wheel. Those who doubt that you can remove the 

ƛƴǎǘǊǳƳŜƴǘ ŎƭǳǎǘŜǊ ƛƴ ŦƛŦǘŜŜƴ ƳƛƴǳǘŜǎΧ ǿŜƭƭΣ όǿƛǘƘ ǘƘŜ ƪƴŜŜ ǇǊƻǘŜŎǘƻǊ ǘǊƛƳ ŀƭǊŜŀŘȅ ǊŜƳƻǾŜŘύ L ǘƛƳŜŘ 

ƳȅǎŜƭŦ ŀƴŘ Ǝƻǘ ƳƛƴŜ ƻǳǘ ƛƴ ǎƛȄ ƳƛƴǳǘŜǎΦ hƴŎŜ ȅƻǳΩǾŜ ŘƻƴŜ ƛǘ ŀǘ ƭŜŀǎǘ ƻƴŎŜΣ ƛǘΩǎ really easy. Getting in back 

in takes a little longer (at least it does for me J). 

¶ ά²ƻƧǘŜƪέΣ ǿƘƻǎŜ άaȅ мфут tƻǊǎŎƘŜ фну {пΣ р ǎǇŜŜŘΥ Instruments Illuminationέ ǇǊƻǾƛŘŜŘ ǎƻƳŜ very 

good ideas about instrument illumination, particularly related to the climate control head (I wound up 

doing something like what he did for backlighting the fan speed control knob). 

http://forums.rennlist.com/rennforums/928-forum/384406-interior-led-changeover-uhm-looooong.html
http://forums.rennlist.com/rennforums/928-forum/372301-15-minute-instrument-pod-removal-update-and-instrument-light-bulbs-for-an-ok-price.html
http://forums.rennlist.com/rennforums/928-forum/372301-15-minute-instrument-pod-removal-update-and-instrument-light-bulbs-for-an-ok-price.html
http://voyteksporsche928s4.com/my_1987s4_928_b/LED%20illuminaiton.htm
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Parts, Tools, and Techniques  

Necessary (or Just Useful) Items  
¶ soldering iron suitable for use on small-ƎŀǳƎŜ ǿƛǊŜǎ ŀƴŘ t/ ōƻŀǊŘǎ όȅƻǳ ƳƛƎƘǘ ŦƛƴŘ ǘƘŀǘ ȅƻǳΩƭƭ ǿŀƴǘ ŀ Ŧƭŀǘ 

tip for some tasks and a conical tip for other tasks) 

¶ solder 

¶ solder sucker and/or wick for de-soldering 

¶ clip-on heat sink (for dissipating heat from heat-sensitive components 

when soldering)  

¶ wire cutters 

¶ needle-nose pliers 

¶ assortment of heat-shrinkable tubing 

¶ bench power supply 

¶ multimeter 

¶ ǘŜǎǘ ƭŜŀŘǎ ǘŜǊƳƛƴŀǘŜŘ ǿƛǘƘ ŀƭƭƛƎŀǘƻǊ ŎƭƛǇǎΣ ǘŜǎǘ ŎƭƛǇǎ όL ǊŜŀƭƭȅ ƭƛƪŜ ǘƘŜ ƭƛǘǘƭŜ άƘƻƻƪέ ǎǘȅƭŜύΣ ōŀƴŀƴŀ ǇƭǳƎǎΤ 

various terminations are used for attaching to power supply, multimeter, circuit under test/being 

powered, etc. 

Working with LEDs  

LED Types 
There are two main types of LEDs you will be working with in the applications covered by this document: 

¶ 12 V LED lamps: these are one or more discrete LEDs (see next item) packaged along with a diode 

(sometimes four diodes in a bridge rectifier configuration, which allows the bulb to be non-

ǇƻƭŀǊƛȊŜŘΣ ƛΦŜΦΣ ǿƻǊƪǎ ǿƘŜƴ ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ ǎƻŎƪŜǘ άŜƛǘƘŜǊ ǿŀȅέύ and current limiting 

resistor wired in series such that the LED(s) are protected against reverse voltage (by the 

diode) and such that their drive currents are regulated by the resistor so they are operating 

with safe power dissipation when a +12 ± ǾƻƭǘŀƎŜ ƛǎ ŀǇǇƭƛŜŘ ŀŎǊƻǎǎ ǘƘŜ ƭŀƳǇǎΩ ǘŜǊƳƛƴŀƭǎ. 

These LED lamps are generally easy to work with and unliƪŜƭȅ ǘƻ ōŜ ŘŀƳŀƎŜŘ ŀǎ ƭƻƴƎ ŀǎ ȅƻǳ ŘƻƴΩǘ 

exceed 14 V when powering them. 

¶ Discrete LEDs (also known as component LEDs)Υ ǘƘŜǎŜ ŀǊŜ Ƨǳǎǘ άǊŀǿ [95ǎέ ǘƘŀǘ ǊŜƭȅ ƻƴ ŜȄǘŜǊƴŀƭ ŎƛǊŎǳƛǘǊȅ 

to limit their drive current. They should not be reverse biased, i.e., they should not have 
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a higher voltage at their cathode than their anode. Discrete LEDs should be used with care, as they can 

be easily destroyed in two ways: reverse biasing them or exceeding their rated maximum drive current. 

 Applying current from a typical power supply or battery directly to a discrete LED without using a 

current-limiting resistor in series with the LED is likely to destroy the LED. 

LED Polarity  
¶ With the exception of non-polarized LED bulbs (which are fairly uncommon, but becoming more 

common for festoon bulbs), it is important that you get the polarity correct on LED 

ōǳƭōǎ ǿƘŜƴ ƛƴǎŜǊǘƛƴƎ ǘƘŜƳ ƛƴǘƻ ŀ ŎƛǊŎǳƛǘΦ [95ǎ ƘŀǾŜ ŀƴ ŀƴƻŘŜ όάǇƻǎƛǘƛǾŜ ǎƛŘŜέύ ŀƴŘ 

ŎŀǘƘƻŘŜ όάƴŜƎŀǘƛǾŜ ǎƛŘŜέύΦ Lƴ ŀƴ ŀǳǘƻƳƻǘƛǾŜ ŀǇǇƭƛŎŀǘƛƻƴΣ ǘƘŜ ŀnode is typically 

connected to some positive voltage (usually a +12 V source or some other smaller positive voltage) and 

the cathode is typically connected to ground. Some LED bulbs are diode-protected so that if you insert 

them with reversed polarity, it will do no harm, but (again, with the exception of non-polarized LED 

bulbs) a diode-protected LED bulb inserted with inverted polarity will not light. 

¶ The polarity on some LED bulbs that have internal reverse voltage protection is often not marked. It is 

ōŜǎǘ ǘƻ ōŜƴŎƘ ǘŜǎǘ ȅƻǳǊ [95 ōǳƭōǎ ŀƴŘΣ ǿƘƛƭŜ ȅƻǳΩǊŜ ŀǘ ƛǘΣ ƳŀǊƪ ǘƘŜ ǇƻƭŀǊƛǘȅΦ L ƳŀǊƪ ǘƘŜ ŎŀǘƘƻŘŜ ǎƛŘŜ όǘƘŀǘ 

will connect to the ground/low/negative side of the PC board) with a black marker. Likewise, the sockets 

for the bulbsτsince they were typically intended for use with incandescent bulbs (non-polarized)τ

should be marked; a black mark on the ground side should suffice. 

¶ On the most common discrete LEDs, the cylindrical/dome-shaped 3 mm or 5 mm diameter ones, the 

cathode is indicated by the flat side of the flange on the plastic package as well as the shorter of the two 

leads. 

¶ A discrete LED will likely be destroyed almost 

instantaneously if you reverse bias it (i.e., apply a higher 

voltage to its cathode than its anode). Actually, you can get 

away with soƳŜ ǊŜǾŜǊǎŜ ōƛŀǎ όŀǎ ƭƻƴƎ ŀǎ ȅƻǳ ŘƻƴΩǘ ŜȄŎŜŜŘ 

the LEDs reverse bias breakdown voltageύΣ ōǳǘ ƛǘΩǎ ōŜǎǘ ǘƻ 

just avoid ever applying reverse polarity when working 

with discrete LEDs. 

Choosing Current -Limiting Resistors for 

Discrete LEDs 
If you are using discrete LEDs to replace incandescent bulbs (i.e., in 

the absence of existing LED driving circuitry), you will 

need to add a current-limiting resistor (and optionally, 

a reverse polarity protection diode). 

To determine ǘƘŜ ǊŜǎƛǎǘŀƴŎŜ ƴŜŜŘŜŘΣ Ŏƻƴǎǳƭǘ ǘƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ [95Τ ƭƻƻƪ ŦƻǊ ǘƘŜ άŎƻƴǘƛƴǳƻǳǎ ŦƻǊǿŀǊŘ 

ŎǳǊǊŜƴǘέ ǇŀǊŀƳŜǘŜǊΦ ¢ƘŜƴΣ ƎƛǾŜƴ ǘƘŜ ǾƻƭǘŀƎŜ όмп V if you want to be conservative, knowing that in automotive 

On-Line LED Current -Limiting 

Resistor Calculators 
There are on-line calculators that, given 

a few of the parameters of an LED, will 

provide you with the minimum 

acceptable current-limiting resistor. 

CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ά[95 /ŀƭŎǳƭŀǘƻǊέ ŀǘ 

http://ledcalculator.net/ given the 

values from Example #1 (see main text 

on left) provides the following 

schematic: 

 

 

http://en.wikipedia.org/wiki/File:LED_symbol.svg
http://ledcalculator.net/
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applications, the voltage is often higher than 12 V and sometimes as high as 14 ±ύΣ ŀǇǇƭȅ hƘƳΩǎ ƭŀǿΥ ± = I × R, 

i.e., voltage equals current times resistance. Use a resistor of at least the calculated value (the higher the 

resistance, the less current will flow through the LED, making it dimmer, but also making it run cooler and last 

longer). 

Example #1: given a LED with continuous forward current of 50 mA, then R = 14 V ÷ 0.05 A = 280 ҠΦ {ƻΧ ȅƻǳ 

would use a resistor of at least 280 ҠΦ Lƴ ǘƘƛǎ ŎŀǎŜΣ LΩŘ ŜȄǇŜǊƛƳŜƴǘ ǿƛǘƘ ǊŜǎƛǎǘƻǊǎ ŎŜǊǘŀƛƴƭȅ ƴƻ ƭŜǎǎ ǘƘŀƴ нул Ҡ, but 

perhaps as high as 1.5 kҠ, choosing one that provides an acceptable light intensity (remembering that a higher 

resistance means less current, less heat, and longer LED lifetime). 

5%, ¼ W or ½ W carbon film resistors are usually acceptable for most discrete LED current limiting applications. 

To determine whether to use a ¼ W or ½ W resistor, you can check how much power the resistor will be 

dissipating using P = I × V, i.e., power equals current times voltage (actually, the LED dissipates some of the 

power, too, but we can be conservative and ignore that and assume that the resistor dissipates all the power). 

Note that you can substitute a ½ W resistor where a ¼ W resistor would suffice, but not (in general) vice-versa. 

Example #2Υ [ŜǘΩǎ ŀǎǎǳƳŜ ŀ мп V voltage source and a 1 kҠ resistor wired in series with an LED.  The resistor 

would dissipate no more than P = I × V = (V ÷ R) × V = V2 ÷ R = (14 V)2 ÷ 1000 Ҡ = 0.196 W. Since this is less than 

0.25 W, a ¼ W resistor would suffice. 

5%, ¼ W and 5%, ½ W carbon film resistors in a wide range of resistances are readily available from both on-line 

sources as well as local sources. Radio Shack carries a wide variety. 

Selecting the Best LED Color 
²ƛǘƘ ŦŜǿ ŜȄŎŜǇǘƛƻƴǎΣ ƛǘΩǎ ōŜǎǘ ǘƻ ŎƘƻƻǎŜ ŀƴ [95 ŎƻƭƻǊ ǘƘŀǘ ƛǎ ǿŜƭƭ ƳŀǘŎƘŜŘ ǘƻ ǿƘŀǘŜǾŜǊ ŎƻƭƻǊ ŦƛƭǘŜǊ ƛǎ ƛƴ ŦǊƻƴǘ ƻŦ ƛǘΦ 

CƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ǘǳǊƴ ǎƛƎƴŀƭ ƛƴŘƛŎǘƻǊ ǿŀǎ ƻǊƛƎƛƴŀƭƭȅ ŀ άǿƘƛǘŜέ ƛƴŎŀƴŘŜǎŎŜƴǘ ōǳƭō behind a green filter to make 

ǘƘŜ ƛƴŘƛŎŀǘƻǊ άƎǊŜŜƴέΦ ¦ǎŜ ŀ ƎǊŜŜƴ [95 ŦƻǊ ǘƘƛǎ ŀǇǇƭƛŎŀǘƛƻƴΦ 

Whereas incandescent bulbs emit light with a fairly wide range of frequencies in the color spectrum (generally 

ǊŀǘƘŜǊ άȅŜƭƭƻǿƛǎƘ ǿƘƛǘŜέύΣ [95ǎ ŜƳƛǘ ƭƛƎƘǘ ŀǘ ŀ ǾŜǊȅ ǎǇŜŎƛŦƛŎ ŦǊŜǉǳŜƴŎȅΤ ǘƘŜȅ ŜƳƛǘ ŀ ƳƻǊŜ άǇǳǊŜέ ŎƻƭƻǊΣ ŜΦƎΦΣ άǇǳǊŜ 

ƎǊŜŜƴΦέ ¦ǎƛƴƎ ŀ ǿƘƛǘŜ [95 ōŜƘƛƴŘ ŀ ŎƻƭƻǊŜŘ ŦƛƭǘŜǊ ƎŜƴŜǊŀƭƭȅ ǿƻƴΩǘ ƎƛǾŜ ǊŜǎǳƭǘǎ ŀǎ ŀǇǇŜŀƭƛƴƎ όǘƘŜ ŎƻƭƻǊ ǿƻƴΩǘ ōŜ ŀǎ 

saturated) as putting the same color LED behind the filter as the filter color. 

In a few cases (such as the automatic-transmission-ŜǉǳƛǇǇŜŘ ŎŀǊΩǎ άǎŜƭŜŎǘƻǊ ƭŜǾŜǊ Ǉƻǎƛǘƛƻƴ ƛƴŘƛŎŀǘƻǊέύΣ ŀ 

compromise must be made, as the same lamp shines through multiple filter colors (white and red or white and 

green); a white LED is appropriate in such a  case, but the result will appear somewhat washed out. 
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Instrument Cluster  

Instrument Cluster Lamp Summary  

Main Gauge Backlighting  
Bulb Socket twist-lock, with contacts for W2.1x9.5d base bulb 

Original Bulb Type W3W-12V with T3-1/4 glass with base W2.1x9.5d 
(10 mm diameter, 26 mm long wedge base; same 
base as #168 and #194) 

Recommended LED Replacement Bulb Type Super Bright LEDs WLED-WHP5 

Notes ¶ Retain twist-lock base; just replace bulb. 

¶ Absolute maximum size bulb that will fit is 
12.3 mm diameter, 30 mm long (note that a 
Super Bright LEDs WLED-WHP9-T will not fit). 

 

Information System Display Backlighting  
Bulb Socket twist-lock integrated with bulb (not designed to be 

separated) 

Original Bulb Type [TBD] with B8.4d twist base 

Recommended LED Replacement Bulb Type ¶ Super Bright LEDs B8.4D-AHP (amber)  for the 
ǳǇǇŜǊ ŦƻǳǊ ά[/5 ǿƘƛǘŜέ ƭŀƳǇ Ǉƻǎƛǘƛƻƴǎ 

¶ Super Bright LEDs B8.4D-RHP (red) for the lower 
ŦƻǳǊ ά[/5 ǊŜŘέ ƭŀƳǇ Ǉƻǎƛǘƛƻƴǎ 

Notes Order extra LED bulbs and bench test to obtain sets 
of four LED bulbs with good color and brightness 
match (variations can be visible). 

 

Indicator and Warning Lights  
Bulb Socket twist-lock integrated with bulb (not designed to be 

separated) 

Original Bulb Type W1.5W-12V with T1-3/4 glass with base W2.1x4.9d 
or B8.4d twist base (all the originally yellow-base 
bulbs);  W1.2W-12V with T1-3/4 glass with base 
W2.1x4.9d or B8.4d twist base (all the originally 
blue-base bulbs) 

Recommended LED Replacement Bulb Type Super Bright LEDs B8.4D-xHP for the A/T selector 
lever position indicators;  B8.4D-x for all other 
indicator and warning lights (where x is: R=red, 
A=amber, W=white, G=green, B=blue) 

Notes  

http://www.donsbulbs.com/cgi-bin/r/b.pl/w3w.html
http://www.donsbulbs.com/cgi-bin/r/b.pl/168.html
http://www.donsbulbs.com/cgi-bin/r/b.pl/194.html
http://www.superbrightleds.com/cgi-bin/store/index.cgi?action=DispPage&Page2Disp=%2Fspecs%2FWLED-xHP5.htm
http://www.donsbulbs.com/cgi-bin/r/b.pl/1.2t1.5b8.4d12v~donsbulbs.html
http://www.superbrightleds.com/cgi-bin/store/index.cgi?action=DispPage&Page2Disp=%2Fspecs%2FB8.htm
http://www.superbrightleds.com/cgi-bin/store/index.cgi?action=DispPage&Page2Disp=%2Fspecs%2FB8.htm
http://www.donsbulbs.com/cgi-bin/r/b.pl/w1.2w~donsbulbs.html
http://www.donsbulbs.com/cgi-bin/r/b.pl/1.2t1.5b8.4d12v~donsbulbs.html
http://www.donsbulbs.com/cgi-bin/r/b.pl/w1.2w~donsbulbs.html
http://www.donsbulbs.com/cgi-bin/r/b.pl/w1.2w~donsbulbs.html
http://www.donsbulbs.com/cgi-bin/r/b.pl/1.2t1.5b8.4d12v~donsbulbs.html
http://www.superbrightleds.com/cgi-bin/store/index.cgi?action=DispPage&Page2Disp=%2Fspecs%2FB8.htm
http://www.superbrightleds.com/cgi-bin/store/index.cgi?action=DispPage&Page2Disp=%2Fspecs%2FB8.htm
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Tools for Use Working With the 

Instrument Cluster  
 A ¼ inch and/or 6 mm socket make excellent tools for 

removing the B8.4D twist lock bulb bases. You can use a 

flat-tip screwdriver in the slot, but the plastic base is rather 

soft and tends to deform fairly easily. 

 ά±ƛŎŜ DǊƛǇǎέ όƻǊ ŜǉǳƛǾŀƭŜƴǘύ ŀǊŜ ǳǎŜŦǳƭ ŦƻǊ ŀŘƧǳǎǘƛƴƎ ǘƘŜ 

electrical contacts on the B8.4d bulbs. 

 A permanent black marker (Sharpie or equivalent) is 

appropriate for marking polarities of LED bulbs and the 

bulb positions on the PC board. 

Instrument Cluster Removal 
 As the instrument cluster has four connectors with 

ƴǳƳŜǊƻǳǎ ǎƛƎƴŀƭǎΣ LΩŘ ǎǘǊƻƴƎƭȅ ǊŜŎƻƳƳŜƴŘ ŘƛǎŎƻƴƴŜŎǘƛƴƎ 

the battery (and not just trying to pull a fuse or two) when 

removing the instrument cluster. 

¢ƻ ǊŜƳƻǾŜ ǘƘŜ ƛƴǎǘǊǳƳŜƴǘ ŎƭǳǎǘŜǊΣ Ŧƻƭƭƻǿ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀǘ ά15 

minute instrument pod removal update and instrument light bulbs for an OK priceέ 

(http://forums.rennlist.com/rennforums/928-forum/372301-15-minute-instrument-pod-removal-update-and-

instrument-light-bulbs-for-an-ok-price.html). 

To remove the instrument pod, you will first need to remove (using a 5 mm Allen wrench) five socket head cap 

screws, as shown in Figure 2. 

Figure 1: Optimal tool for B8.4d bulb removal and 
insertion 

http://forums.rennlist.com/rennforums/928-forum/372301-15-minute-instrument-pod-removal-update-and-instrument-light-bulbs-for-an-ok-price.html
http://forums.rennlist.com/rennforums/928-forum/372301-15-minute-instrument-pod-removal-update-and-instrument-light-bulbs-for-an-ok-price.html
http://forums.rennlist.com/rennforums/928-forum/372301-15-minute-instrument-pod-removal-update-and-instrument-light-bulbs-for-an-ok-price.html
http://forums.rennlist.com/rennforums/928-forum/372301-15-minute-instrument-pod-removal-update-and-instrument-light-bulbs-for-an-ok-price.html
https://lh5.googleusercontent.com/-EJFqHzNPs0g/TjIrSVc17cI/AAAAAAAAZuI/7y8x-eNNRXs/s0/2011-05-0254.JPG
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Figure 2: Looking up at the bottom of the instrument pod and the five screws that secure it 

You might find that disconnecting the four cables to the ƛƴǎǘǊǳƳŜƴǘ ŎƭǳǎǘŜǊ ƛǎ ŀ ƭƛǘǘƭŜ ŎƘŀƭƭŜƴƎƛƴƎ ƛŦ ȅƻǳ ƘŀǾŜƴΩǘ 

done it before. Be very careful when unlocking the four connectors. The two little locking levers on each 

connector are fairly strong, but you can break them if you don't understand how they work. Study the next 

photo to assist in your understanding of how the locking levers function. 

https://lh4.googleusercontent.com/-8Xm7VL0Rjdw/TmKPMBOhusI/AAAAAAAAaQE/S-5EnX2iJpM/s0/2011-08-0051b.jpg
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When working with these connectors: 

¶ Move the locking levers slightly away (perpendicular from what appears to be their main direction of 

travel) from the connector (bend them a little) to allow them to move. This is necessary because the 

there are little slots on the connector and little "pins" on the locking levers that lock them into position 

either fully closed or fully open.  

¶ Operate both of the levers at the same time if you can; you probably cannot fully unlock one lever while 

the other one is still locked (this is because as you move the levers to unlock, it also pushes the 

connector away from the PC board, but it can't do this if the other lever is still locked and if you're not 

careful and try to force it, you'll likely break the locking lever).  

¶ Consider improving the labŜƭƛƴƎΣ ǎƛƴŎŜ ƛǘ ƛǎ ƭƛƪŜƭȅ ȅƻǳΩƭƭ ōŜ ǇƭǳƎƎƛƴƎκǳƴǇƭǳƎƎƛƴƎ ǘƘŜƳ ƳƻǊŜ ǘƘŀƴ ƻƴŎŜ ŀƴŘ 

ȅƻǳΩƭƭ ǿŀƴǘ ǘƻ ōŜ ŎƻƴŦƛŘŜƴǘ ȅƻǳΩǊŜ ǿƻǊƪƛƴƎ ǿƛǘƘ ǘƘŜ ǊƛƎƘǘ ŎƻƴƴŜŎǘƻǊǎ όƳƛƴŜ ƘŀŘ ƘŀƴŘ-written labels on 

the connector, but the corresponding labels on the cluster itself were black-on-black and very hard to 

see). See photos below for improved labeling. 

http://lh5.googleusercontent.com/-07YAc67pRlA/Tejxe4eV_eI/AAAAAAAAZNQ/Wvqc6T9oJMk/s0/2011-05-0302a.JPG
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Instrument Cluster Disassembly  
To get to the instrument backlighting bulbs, information display backlighting bulbs, and various indicator and 

warning bulbs, you will first need to separate the rear-most black part of the cluster from the white 

intermediate part. To do this, rotate each of the four black knobs (see arrows in photo below) on the back of the 

cluster 180° counter-(anti-)clockwise. Yƻǳ Ŏŀƴ ǎŜŜ ǘƘŜ άмулϲέ label near each one of those knobs if you look 

ŎŀǊŜŦǳƭƭȅΦ bƻǘŜ ǘƘŀǘ ǘƘŜǎŜ ƪƴƻōǎ Ƴŀȅ ōŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ǘǳǊƴ ƛŦ ǘƘŜȅ ƘŀǾŜƴΩǘ ōŜŜƴ ƻǇŜǊŀǘŜŘ ŦƻǊ ǎƻƳŜ ǘƛƳŜΤ ƳƛƴŜ 

were, so I lubricated them with some light, general-purpose oil ŀŦǘŜǊ L Ǝƻǘ ǘƘŜ ōŀŎƪ ƻŦŦ ǎƻ ǘƘŜȅΩŘ subsequently be 

easier to operate. 

http://lh3.googleusercontent.com/-_l2C-whKuZU/TdypktVomeI/AAAAAAAAY-M/RtCS7GRGo2k/s0/2011-05-0431a.JPG
http://lh4.googleusercontent.com/-eBgcdwqHXrU/TdypvlEZZ3I/AAAAAAAAY-U/JJ4-LMAPHzo/s0/2011-05-0432a.JPG
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This unlocks the black rear part; you can then open it up like a door: 

 

If you open them up all the way (about 90°) as shown in the above photo, the two pieces will completely 

separate at the hinge when you move the white half up and the black half down. 

At this point, you can familiarize yourself with the main PC board for the instrument backlighting and 

indicator/warning lamps. 

http://lh6.googleusercontent.com/-Pg8Frid8oA8/TiOw2ql0jBI/AAAAAAAAZrE/zmiP-DCbwdE/s0/2011-05-0139b.jpg
http://lh4.googleusercontent.com/-h0CRI3zaezk/Tcv5aZFfi4I/AAAAAAAAZP8/-oHXF7RN5WU/s0/2011-05-0142a.JPG
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²Ƙŀǘ ȅƻǳΩƭƭ ǎŜŜ όƳƻǎǘƭȅ ƴƛŎŜƭȅ ƭŀōŜƭŜŘύΥ 

¶ eight screws holding the PC board to the white plastic enclosure; 

¶ twenty-one silver sockets with containing pins; these are the electrical connections for the various 

ŀƴŀƭƻƎ ƎŀǳƎŜǎ όǘƘŜȅΩƭƭ ŎƻƳŜ ǳƴǇƭǳƎƎŜŘ ƛŦκǿƘŜƴ ǘƘŜ t/ ōƻŀǊŘ ƛǎ ǇǊƛŜŘ ƻŦŦύΤ 

¶ four backlighting bulbs for the analog gauges (brown twist-lock bases) (labeleŘ ά/[¦{¢9w 

L[[¦aLb!¢Lhbέύ; and 

¶ lots of other bulbs in B8.4d twist-lock bases; the lower eight yellow ones are for the LCD information 

ŘƛǎǇƭŀȅ ōŀŎƪƭƛƎƘǘƛƴƎ όƭŀōŜƭŜŘ ά[/5 ǿƘƛǘŜέ ŀƴŘ ά[/5 ǊŜŘέύΤ ǘƘŜ ǊŜǎǘ ŀǊŜ ŦƻǊ ǾŀǊƛƻǳǎ ƛƴŘƛŎŀǘƻǊ ŀƴŘ ǿŀǊƴƛƴƎ 

lamps and are all nicely labeled. 

If you were just replacing a small number of bulbs with identical incandescent bulbs, you could probably just do 

that now, but as you will be doing more substantial modifications, you should remove the eight screws and 

carefully pull/pry off the PC board. With the eight screws removed, the only things holding the PC board are the 

ŀƴŀƭƻƎ ƎŀǳƎŜ ŎƻƴƴŜŎǘƻǊǎΤ ǘƘŜȅΩƭƭ ǎŜǇŀǊŀǘŜ ŀǎ ȅƻǳ ǇǊȅκƭƛŦǘ ǘƘŜ t/ ōƻŀǊŘΦ 

hƴŎŜ ȅƻǳΩǾŜ ǎŜǇŀǊŀǘŜŘ ǘƘŜƳΣ ȅƻǳΩƭƭ ōŜ ƭŜŦǘ ǿƛǘƘ ǘƘƛǎΥ 

http://lh3.googleusercontent.com/-7N2JvRg6iec/TiOxzV-e08I/AAAAAAAAZrY/CIGYQIPPC0A/s0/2011-05-0145a.JPG
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and this: 

 

¸ƻǳΩƭƭ ǇǊƻōŀōƭȅ ƎŜǘ ŀƭƭ ŜȄŎƛǘŜŘ ŀƴŘ ŦƭƛǇ ǘƘŜ t/ ōƻŀǊŘ ƻǾŜǊ ǎƻ ȅƻǳ Ŏŀƴ ǎŜŜ ŀƭƭ ǘƘŜ bulbs: 

 

At this pointΣ ȅƻǳΩǾŜ Ǝƻǘ ŀŎŎŜǎǎ ǘƻ ŀƭƭ ǘƘŜ ǇŀǊǘǎ ȅƻǳΩƭƭ ƴŜŜŘ ǘƻ ǊŜǇƭŀŎŜ ŀƴŘ ǿƻǊƪ ƻƴ ŦƻǊ ǘƘŜ [95 ǳǇƎǊŀŘŜ ƻŦ ǘƘŜ 

cluster. 

http://lh5.googleusercontent.com/-TgY-tZqdBFg/TiOyvdkwd5I/AAAAAAAAZrk/goYpJLVdG70/s0/2011-05-0149a.JPG
http://lh5.googleusercontent.com/-6BPNY6MvjpA/Tcv6EGqFc-I/AAAAAAAAY0Y/hjuIxIcqB78/s0/2011-05-0154a.JPG
http://lh6.googleusercontent.com/-SvaMR5-faNg/Tcv5vtzgB-I/AAAAAAAAY0M/1njNkczT0m4/s0/2011-05-0152a.JPG
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Instrument Cluster Lamp Replacement  

Beveling Holes in PC Board for B8.4d Bulbs  
If you use the recommended B8.4d bulbs, you may find that they are a very 

tight fit into the instrument cluster PC board. This is especially true for the 

regular (B8.4-X, non-SMD) bulbs that are pictured in Figure 3; the B8.4-XHP 

(SMD high-intensity) do not seem to suffer from this problem as much. Note 

that the plastic base for the bulb is spread out a bit at the top; this makes it 

a little larger than the hole in the instrument cluster PC board. This slight 

size mismatch along with the sharp edge of the hole in the PC board makes 

it difficult if not impossible to insert the bulb. Also, the metal contacts may 

ƴƻǘ Ŧƛǘ ǘƘǊƻǳƎƘ ǘƘŜ άŜŀǊǎέ ƛƴ ǘƘŜ ƘƻƭŜǎΤ the next section discusses how to 

address that problem. 

You can try squeezing 

the plastic base near the 

top of the base with 

pliers to try to make it 

fit, but it will likely still be difficult to insert. 

Beveling the holes in the instrument cluster PC board solves 

the problem. 

You can either use a round file, as shown in Figure 4, or a 

Dremel with an appropriate grinding stone (e.g., Dremel 

#941). 

A hole beveled as shown in Figure 5 will readily accept a 

B8.4d (like the one shown in Figure 3). 

 

Figure 5: Unmodified (left) vs. beveled (right) bulb hole 

Figure 3: B8.4-XHP bulb; note base 
spread causing increased diameter near 
top of base 

Figure 4: Using a round file to bevel the hole for a B8.4d 
bulb 

https://lh3.googleusercontent.com/-27FY7xDNKoU/TjIrrNrk9XI/AAAAAAAAZuY/H0VohNsxNMk/s0/2011-05-0259a.JPG
https://lh3.googleusercontent.com/-yXDKghjvMQk/TrcY02bgkEI/AAAAAAAAaXU/fVwq-e41Cqw/s0/2011-05-0175a.JPG
https://lh6.googleusercontent.com/-fKxMgQ0rlWg/TjIrd9pkbBI/AAAAAAAAZuQ/Ls6h2J6pZXE/s0/2011-05-0255.JPG
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Dealing with Twist -Lock Contact Shape and Unreliability  
Refer to the photo of the B8.4d bulb in Figure 3 and note that there are metal electrical contacts. The upper part 

(the part nearer the top of the photo) is the part that will actually make electrical contact with the copper trace 

on the PC board. There are two of these (the one visible in the photo and the one directly across from it on the 

ōŀŎƪ ǘƘŀǘ ȅƻǳ ŎŀƴΩǘ ǎŜŜ ƛƴ ǘƘŜ ǇƘƻǘƻύΦ 

Two characteristics of these contacts are very important and may need adjustment: 

¶ The curvature and width of the upper contactsΥ ǘƘŜ ǳǇǇŜǊ ŎƻƴǘŀŎǘ ƛǎ ōŜƴǘ ƛƴǘƻ ŀ ά±έ ǎƘŀǇŜ ǘƻ ŀƭƭƻǿ ƛǘ ǊƛŘŜ 

ƻǾŜǊ ǘƘŜ ōŀŎƪ ŜŘƎŜ ƻŦ ǘƘŜ άŜŀǊέ ǇŀǊǘ ƻŦ ǘƘŜ ƘƻƭŜ ƛƴ ǘƘŜ t/ ōƻŀǊŘ ŀƴŘ ǘƘŜƴ ƳŀƪŜ ŎƻƴǘŀŎǘ ǿƛǘƘ ǘƘŜ ŎƻǇǇŜǊ 

trace on the PC board. However, if it is not bent enough, it will not pass through the ear part of the 

holes. Adjust as needed by bending ƛƴǘƻ ƳƻǊŜ ƻŦ ŀ ά±έ ǎƘŀǇŜΦ ά±ƛŎŜ DǊƛǇέ ǎǘȅƭŜ ǇƭƛŜǊǎ Ŏŀƴ ōŜ ŀ ƎƻƻŘ ǘƻƻƭ 

ŦƻǊ ǘƘƛǎΣ ŀǎ ǘƘŜȅ Ŏŀƴ ōŜ ŀŘƧǳǎǘŜŘ ǎƻ ǘƘŜȅ ǿƻƴΩǘ ƻǾŜǊ-compress the contact. 

¶ The spacing between the upper and lower part of each contact: The spacing between the upper and 

lower parts of each electrical contact must be slightly less than the thickness of the PC board. If this 

ǎǇŀŎƛƴƎ ƛǎ ǘƻƻ ǎƳŀƭƭΣ ǘƘŜ ŎƻƴǘŀŎǘ ǿƛƭƭ ƴƻǘ ǘǳǊƴ ŀŦǘŜǊ ȅƻǳΩǾŜ ƛƴǎŜǊǘŜŘ ǘƘŜ ōǳƭō ƛƴ ǘƘŜ Ƙƻƭe in the PC board. 

If this spacing is too large, the contact will not make electrical contact with the copper trace on the PC 

board. Most of the bulbs come with the contacts spaced properly, but they bend easily, and the spacing 

can change when you insert ǘƘŜ ōǳƭō ƛŦ ŜǾŜǊȅǘƘƛƴƎ ŘƻŜǎƴΩǘ ƭƛƴŜ ǳǇ Ƨǳǎǘ ǊƛƎƘǘΦ !ŘƧǳǎǘ ǿƛǘƘ ǇƭƛŜǊǎ ŀǎ 

necessary. 

Marking Polarity on the B8.4d LED Bulbs  
¢ƘŜ .уΦпŘ [95 ōǳƭōǎ ŀǊŜ ǇƻƭŀǊƛȊŜŘΤ ǘƘŜȅ ǿƛƭƭ ƻƴƭȅ ƭƛƎƘǘ ƛŦ ƛƴǎŜǊǘŜŘ ǿƛǘƘ ǘƘŜƛǊ ŀƴƻŘŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ άǇƻǎƛǘƛǾŜέ 

contact on the PC bƻŀǊŘ ŀƴŘ ǘƘŜƛǊ ŎŀǘƘƻŘŜ ŎƻƴƴŜŎǘŜŘ ǘƻ ǘƘŜ άƴŜƎŀǘƛǾŜέ ŎƻƴǘŀŎǘ ƻƴ ǘƘŜ t/ ōƻŀǊŘΦ 

To assure that all bulbs are inserted into the PC board with correct polarity (especially considering that you may 

be removing them and reinserting them or replacement bulbs for a 

variety of reasons (testing reveals contact problems, failed bulbs, 

etc.), it is wise to mark them with their polarity since, 

ǳƴŦƻǊǘǳƴŀǘŜƭȅΣ ǘƘƛǎ ƛǎƴΩǘ ŘƻƴŜ ōȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΦ 

You can determine polarity with a diode tester (a feature 

sometimes found on digital multimeters) or by just applying a 

voltage (from a bench power supply or just a 9 V rectangular 

battery). 

Once you have determined polarity, mark the cathode (negative) 

side with a black mark. 

Installing the B8.4d LED Bulbs  
Figure 20 shows the polarities of the holes for each of the bulb 

positions (holes for the twist-lock bulbs) on the PC board. 

The Mysterious CHECK 

ENGINE and CAT Warnings 
Did you notice that there are two bulb 

positions labeled CHECK ENGINE and 

/!¢ ǘƘŀǘ ǿŜǊŜƴΩǘ ŦƛƭƭŜŘ ƛƴ ǿƛǘƘ ōǳƭōǎΚ 

LǘΩǎ ƴƻǘ ŎƭŜŀǊ ǿƘȅ ǘƘŜǎŜ ǿŜǊŜ ǳƴǳǎŜŘΣ 

but I chose to put LED lamps in these 

positions. 

!ƴŘΧ ƛƴǘŜǊŜǎǘƛƴƎƭȅ ŜƴƻǳƎƘΣ ǘƘŜȅ ǘǳǊƴ 

ƻƴ ŘǳǊƛƴƎ ǘƘŜ άƭŀƳǇ ŎƘŜŎƪέ period 

when the ignition is first switched on. 

²ƘŜǘƘŜǊ ƻǊ ƴƻǘ ǘƘŜȅΩƭƭ ŜǾŜǊ ŀŎǘǳŀƭƭȅ 

illuminate to warn about anything, I 

ŘƻƴΩǘ ȅŜǘ ƪƴƻǿΦ 
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Insert each bulb through the hole such that when you twist 90°, the polarities will be correct, i.e., that your black 

mark on the LED will match up with the black marks on the PC board as shown in Figure 20. You may find that a 

socket screwdriver is the best tool: it can be turned and jiggled gently to work the bulb through the hole and 

then twist 90° to seat it. 

Installing the Four #168/#194 -Style Backlighting Bulbs  
The four main analog gauge backlighting bulbs are also twist-lock bulbs, but they are easily removable from their 

brown plastic bases. After removing the original bulbs, you can just insert the replacement LED bulbs into the 

original twist-lock bases. 

  

While you may want to insert the new LED bulbs along with their twist-lock bases into the instrument cluster PC 

board and test them, you may find that it is best to temporarily remove them prior to screwing the PC board 

back into the instrument clusterτthe LED bulbs are big enough where it is difficult to insert the PC board into 

the rest of the instrument cluster assembly with the four main backlighting LED bulbs installed. When the PC 

board is screwed into position in the instrument cluster assembly, you can then easily install each of the four 

bulbs, jiggling them down and then twisting them 90° into place. 

Marking the Bulb Polarities on the PC Board  
At some point, you should mark the polarities of each bulb position on the PC board as shown in Figure 20. 

Testing the B8.4d Lamps after In stallation  
Once you have installed the B8.4d LED bulbs, but before you reinstall the PC board into the rest of the 

ƛƴǎǘǊǳƳŜƴǘ ŎƭǳǎǘŜǊ ŀǎǎŜƳōƭȅΣ ƛǘ ƛǎ ǇǊǳŘŜƴǘ ǘƻ ǘŜǎǘ ǘƘŜ ōǳƭōǎΦ ¸ƻǳ Ŏŀƴ ǇŜǊŦƻǊƳ ǘƘƛǎ ǘŜǎǘ άƛƴ ŎƛǊŎǳƛǘέΦ 

You should apply 12 V from a bench power supply (or even 9 V from a 9 V rectangular battery) to the traces near 

each bulb as shown in Figure 6. 

https://lh5.googleusercontent.com/-QqVRAeMUxjE/Trdo4aJUyXI/AAAAAAAAaXg/jJvrKt_S1Z4/s0/2011-05-0166a.JPG
https://picasaweb.google.com/116754637529118315744/Porsche928Miscellaneous
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Figure 6: Testing B8.4d LED lamp "in-circuit" 

It is important that: 

¶ you observe the correct polarity as you have marked on each bulb and as shown in Figure 20; 

¶ you apply the test current to the PC board traces near the contacts, not the LED bulb contacts! If you 

ǿŜǊŜ ǘƻ ŀǇǇƭȅ ǘƘŜ ǘŜǎǘ ŎǳǊǊŜƴǘ ǘƻ ǘƘŜ [95 ōǳƭō ŎƻƴǘŀŎǘǎΣ ȅƻǳΩǊŜ ƳƛǎǎƛƴƎ ŀ ƪŜȅ ǇŀǊǘ ƻŦ ǘƘŜ ǘŜǎǘΥ ǘƻ ŀǎǎǳǊŜ 

that the LED bulb contact is actually electrically connected to the PC board trace. 

 Note that ordinarily, it would not be wise to apply power to a PC board in this fashion. It is safe in this 

particular case because this PC board (when removed from the rest of the instrument cluster assembly) 

is nothing more than a collection of electrical connections from the various connectors to the various 

bulb positionsτthere are no active electronic components at all on this board. 

Testing the Four #168/#194 -Style Backlighting Bulbs after Installation  
You can test the four analog instrument backlighting bulbs after you reinstall the PC board into the rest of the 

instrument cluster assembly; the metal contacts are accessible on the edges of the twist-lock knob. Applying 

12 V to one of the four twist-lock bulb bases will illuminate and test all four of them. Remember to observe the 

correct polarity on the bulb. 

If the bulb in the base to which you are applying current lights but the other three do not, then that base to 

which you are applying current is probably not making a proper connection to the PC board (or all three of the 

other bulb bases are not making a proper contact, but that is much less likely). If any of the bulbs fails to light, 

you might also have incorrect polarity on those bulbs. 

https://lh6.googleusercontent.com/-84yvkUt2HfU/Tcv6wdMJGYI/AAAAAAAAY1E/g-aYAhwC0uM/s0/2011-05-0178a.JPG
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Anticipating and Preparing for Bulb Failures  
It is quite possible that you will discover one or more failed bulbs. The sooner this discovery is madeτideally, 

before you reinstall the instrument cluster into your carτthe better. 

To reduce the impact of failed bulbs: 

¶ Keep some spare bulbs on hand. This is especially true for the SMD-LED-based bulbs (of the 

recommended bulbs that go into the instrument cluster, the B8.4D-xHP bulbs and the WLED-WHP5 

bulbs are SMD-LED-based). This will at least avoid delays in obtaining replacement parts should they 

become necessary. 

¶ Remember to mark polarities on each bulb position on the PC board. This will make it easier to replace a 

failed bulb and getting its polarity correct. 

To reduce the likelihood of installing a marginal bulb that is destined to fail sooner than normal, you might 

ŎƻƴǎƛŘŜǊ άōǳǊƴƛƴƎ ƛƴ ȅƻǳǊ ōǳƭōǎέ ŦƻǊ ŀ ŦŜǿ ƘƻǳǊǎΤ Ƴŀƴȅ [95 ōǳƭōǎ άŦŀƛƭ ŦŀǎǘέΦ LŦ ŀ ōǳƭō ƳŀƪŜǎ ƛǘ ǘƘǊƻǳƎƘ ŀ ŦŜǿ 

hours of testing, it will likely continue to work. 

Heat makes LED bulbs fail faster. 

Improving Light Intensity and Reducing Unwanted Errant Light on A/T 

Selector Lever Position  Indicator s 
A little bit of further disassembly of the instrument cluster is required for this step. 

 Be careful when separating the last few pieces of the instrument cluster; if the pieces separate in an 

uncontrolled fashion, you might damage the fragile needles on the gauges. 

 Separate the front and center parts of the instrument cluster with the cluster face down on a soft cloth. 

You will need to, one at a time, depress the center of one of the five tabs shown in Figure 7 and Figure 8 (three 

on top of the cluster, two on the bottom) while simultaneously inserting a flat-tip screwdriver into the closest 

end slot shown in Figure 9 and pry the white center part of the assembly away from the front part underneath. 

YouΩƭƭ need to start on one of the ends and work your way around. Until you release all five tabs, you should only 

pry the parts apart a little bit. Once all five tabs have released, you can pry at both ends simultaneously or just 

go back and forth from end to end a few times. 

(Figure 7and Figure 8 show the back of the cluster still attached; yours is probably removed at this point.) 
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Figure 7: Three front-part-to-center-part-of-cluster latching fastening tabs on the top of the cluster 

 

Figure 8: Two front-part-to-center-part-of-cluster latching fastening tabs on the bottom of the cluster 

 

Figure 9: Slot to use for prying the front part from the center part of the cluster 

https://lh3.googleusercontent.com/-AJwr5R0gpwg/Tri7xcF5IYI/AAAAAAAAaXs/YwDLZL6FjU0/s0/2011-05-0140b.jpg
https://lh3.googleusercontent.com/-ed5H802nL8Y/Tri7qF7SMMI/AAAAAAAAaXo/eHUyoPAq4KY/s0/2011-05-0138b.jpg
https://lh5.googleusercontent.com/-SrexAWEIUyU/Tri71fGPaxI/AAAAAAAAaX0/v5-JpttX1Yo/s0/2011-05-0310b.jpg
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The separated parts will then look like this: 

 

Figure 10: Front part of instrument cluster (be careful with this: it is fragile and will further separate into two pieces very easily!) 

 

Figure 11: Center part of instrument cluster 

The A/T selector lever position indicator bulbs are enclosed in a molded plastic piece that has likely become 

discolored with age and the heat of the original incandescent lamps. You might get slightly improved light 

intensity from the replacement LED bulbs if you cover at least some of the discolored surfaces with white or 

silver metallic tape as shown in Figure 12 and Figure 13. 

Again, be very careful when working with this front part of the instrument cluster; it can still separate into two 

ǇƛŜŎŜǎ ǾŜǊȅ ŜŀǎƛƭȅΣ ŀƴŘ ƛŦ ƛǘ ŘƻŜǎ ǿƘŜƴ ȅƻǳΩǊŜ ƴƻǘ ŜȄǇŜŎǘƛƴƎ ƛǘΣ ȅƻǳ Ŏŀƴ Ŝŀǎƛƭȅ ŘŀƳŀƎŜ ǘƘŜ ŦǊŀƎƛƭŜ ŀƴŀƭƻƎ ƎŀǳƎŜ 

needles! 

https://lh5.googleusercontent.com/-6P0laBLS13M/Tej_9IX8t4I/AAAAAAAAZOU/xHIobtdFFGY/s0/2011-05-0260a.JPG
https://lh4.googleusercontent.com/-YVFTFtVkRLk/TekAy9eLxmI/AAAAAAAAZOk/LYF1izu712Q/s0/2011-05-0261a.JPG
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Figure 12: A/T selector lever position indicator bulb housings 
before modification 

 
Figure 13: A/T selector lever position indicator bulb housings 
after white tape added to improve reflectivity 

You can also add some black electrical tape as shown in Figure 14 and Figure 15 to mask some areas around the 

A/T selector lever position indicator bulb housings to help prevent light bleeding through from the very intense 

analog gauge backlighting. 

 

Cleaning the Front of the Instrument Cluster as Needed  
If there is any cleaning you want to do to the front side of the cluster (analog gauges, etc.) or for any other 

reason, you want to access that part of the cluster, you can easily further disassemble the front part of the 

instrument cluster (the part shown in Figure 10). 

Assuming the front part is still safely placed on a soft cloth face down, just carefully lift up at both ends, grasping 

at the ivory-colored plastic (the bulb housings for various indicator/warning lights). The whole piece consisting 

of analog gauges and all the ivory-colored parts should easily lift off of the clear plastic window. Flip this part 

over (absolutely do not just set it down face down anywhere!ύ ŀƴŘ ȅƻǳΩƭƭ ǎŜŜ ǘƘŜ ŦǊƻƴǘ ǇŀǊǘ ƻŦ the analog 

gauges, as shown in Figure 16. 

At this point, you can perform any maintenance on the exposed parts. 

Figure 14: Black tape added to help prevent analog gauge 
backlighting from bleeding into A/T selector lever position 
indicators 

Figure 15: Black tape added to help prevent analog gauge 
backlighting from bleeding into A/T selector lever position 
indicators 

https://lh5.googleusercontent.com/-bFZh8AUBksw/TjIr3P1SKLI/AAAAAAAAZug/aTmjDim92L8/s0/2011-05-0262.JPG

































