Trouble-shooter 

LOST IN TRANSLATION 

"Interpret data incorrectly and risk getting lost", 
Trouble Shooter, Frank Massey. 

T
his month's topic focuses on two faults, which both reflect on how serial data should be interpreted with care and lateral thinking. 

The first problem involved my own vehicle, an Audi S4 2.75 BI Turbo. I have owned the vehicle for six months or so, with no problems whatsoever. When purchased, the satellite navigation system was pin-point accurate and the ABS system fully functional. About a month ago the ABS light would illuminate intermittently when driving. When checking the DTC register, the error code (0203 - instrument panel circuit error) was present when the ABS MIL lamp was on. 

The ABS system in question is Bosch 5.3 TCS. The system employs an integrated hydraulic modulator, or valve block, containing the solenoids, the ABS PCM, including the pump, and PCM relays. The key issues to keep in mind with this and many other vehicles produced today is that they contain several systems which share sensor in​puts and control functionality. My vehicle does not, however, have a CAN interface, which would normally broadcast all relevant information to be shared with the relevant PCMs. 

The systems that would have control functionality sharing are the ABS traction control system, and engine management, which require wheel speed in-puts ​the engine management requires wheel speed in-puts for the DBW (Drive by Wire) Throttle control. Less obvious systems also using this information network include Audio and Satellite Navigation. The Audio system uses what Audi call the Gala signal ("graduated audio level"), or speed volume control in-put, which brings me to my story. 
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The DTC 0203 seems to suggest an error on the ABS pins 10/21, both of which go to the instrument panel. Removing the instrument binnacle was relatively easy and checking continually on both circuits revealed no problems. I also checked for short to ground on the ABS bulb circuit. 

CLICKING 

So far so good, though I did notice that when back probing the ABS modulator socket (which, incidentally, has to be stripped to gain access to the pins), the relays could be heard clicking, suggesting a poor connection in either the socket or PCM. I also confirmed that the MIL lamp could be induced on or off by the same process. After inspection of the pins suggested that there was no poor contact or corrosion, my conclusion was that of an internal PCM error/dry joint, as all power and ground references were excellent. Not wishing to replace the ABS unit at a cost of £700, I bypassed the error, providing an independent ground to pin 21. The ABS system now appeared to operate normally, though the self check lamp did not go through its self test function correctly - a MOT failure issue. 

Some time shortly after the repair "bodge" (error No I), I had need to use the navigation system. It appeared 



to work ok, but became confused as to the exact position or update against the map, and the exact direction the vehicle was travelling in. I decided upon 'error No 2' - let the local Audi dealership check the navigation system - resulting in a 

cost of £65 plus VAT and the diagnosis of a new Sat Nav head unit, at £ I ,300. Upon returning the vehicle, I could 

not quite understand their conclusion. After all, the entire map was moving and we did eventually travel down the correct route and had reception from at least seven satellites. 

Finally getting my brain back into gear, we attached VAG Com to the serial port and checked all data/DTCs in all systems. The result: ABS DTC 0203, navigation system - no errors; engine management -:- no errors. Not much good really, so we decided to check the fidelity of the ABS wheel sensors, i.e. the correct signal profile and amplitude. All wheel speed in-puts were excellent, so the next test was to check live data using VAG Com and the laptop. 

The ABS system was fine apart from DTC 0203. The Sat Nav system did not, however, receive RH and LH vehicle speed in-puts from the ABS module. The navigation system requires these to update and calculate vehicle speed and direction between satellite updates, which are surprisingly slow when used on their own. Examining the wiring diagram did not show any in-put to the navigation console, though checking the wired pins from the ABS against the diagram indicated two extra pins, 23/24, were being populated. Biting the bullet, I replaced the ABS modulator, bleeding the brakes, and with the aid of a compass and a prominent road intersection, I manually set the GPS position. 
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A guide to diagnostics with Frank Massey 

Success! The GPS position and the vehicle direction was spot on, even slowing the vehicle heading change going round a corner, due to the left and right wheel speed inputs. We checked the live data into the Sat Nav and confirmed the previous missing in-puts were present. 

So what have I learned? 

1) Don't expect the dealerships to know more than you. 

2) Fix known faults first before looking for others. 

3) Don't bodge repairs. 

4) Don't rely on serial DTCs. 

5) Don't judge a repair based on cost. 

I have also learned a hell of a lot about integrated signal plausibility and the value of comparing live serial data. Fortunately, I had the common sense not to take the advice to replace the Sat Nav head unit. I wonder how many have been replaced incorrectly? So why no DTCs in the Navigation PCM? Simple, it didn't know that the car was moving. The Sat Nav CD was simply accessing the map from the Satellite update. 

FINAL THOUGHT 

A final word about my choice in buying a new ABS modulator. I stripped the PCM cover carefully, exposing the component board. Its assembly was such that to strip and re-solder it together was a compromise, confirmed by at least two of our PCM repairers, and the cost of one company's offer to repair was more than half of a new unit. 

The final and decisive reason was the safety and reliability of the system. This is a very powerful car and I care for the people in it, so I should of course practice what I preach. 
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