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1989 951 DME & KLR Interrelationship

The following information has been gathered from Sheet 9 of the Wiring Diagram and Chapter 28, Ignition System, of the Porsche Workshop Manual (PWM).

The DME has a 35 pin plug whilst the KLR has a 25 pin plug.

Aside from power, grounds, and diagnosis plug connections, the KLR has the following inputs and outputs (I have underlined the ones of most importance to us):
T2 –
output to timing (cycling) valve;
T21 –
input from angle sensor – supply, throttle valve switch;
T22 –
input from angle sensor – pick-up, throttle valve switch;

T18 –
output to DME T3: full load signal (WOT) – this signal is 5 volts at closed throttle but changes to 0 volts at WOT which is generated at throttle openings of 65˚ and greater (page 28-27 PWM);

T11 –
input from knock sensor;

T13 –
input from knock sensor;

T9 –
input from DME T21: ignition signal;

T16 –
output to DME T32: TD* final stage of input from K/CP control;
T24 –
input from DME T31: trigger signal for K/CP control;
T5 –
output to pressure indicator.

With the exception of T3, 21, 31 and 32 the DME inputs and outputs are basically the same as the NA version of the 944. T3 on the NA version is sourced directly from the throttle valve switch for WOT; T21 simply signals the tacho but obviously not the KLR and T31 & T32 are not used.
DME T1 is the ignition impulse output which is input to T1 of the ignition coil. The KLR does not intercept this signal and has no direct connection to the ignition coil.

With respect to ignition timing retard and over boost protection, the PWM says the following:

Page 28-30 PWM
If a defect has been found, the engine will operate on a safety system (basic charging pressure up to approx. 0.3 bar overpressure and 6˚ later ignition), which means significantly reduced performance;
Page 28-31 PWM

Excessively large signal, excessively small signal and no signal are all defects;

28-37 & 40 PWM

Excessive charging pressure can be caused, inter alia, if the Timing valve has continuous current;
Page 38-42 PWM

The engine can be operated without the K/CP control unit in an emergency or for trouble shooting purposes.

In order to do this, the ignition signal must be bridged at the K/CP control unit plug terminals 9 and 16 with an auxiliary wire.

The engine will then run with reduced power.
Furthermore, most aftermarket chip manufacturers provide upgraded chips for both the DME and KLR. Evidence from other users suggests the upgraded KLR chips are primarily written to increase the over boost threshold, that is, the point at which the KLR will stop instructing the timing valve to remain closed. It also seems apparent that the pressure sensor within the KLR is limited to around 1 Bar positive pressure.

From the above, we can deduce that the KLR performs the following functions:

Signals the DME to use normal timing when no knock is detected;

Signals the DME to retard timing 3 degrees upon the onset of knock;

Does not signal the DME in the case of continued knock in which case the DME will retard timing by a further 3 degrees – 6 degrees in total;

Signals the timing (cycling) valve to close when no over boost is detected;

Does not signal the timing valve in the case of over boost or continued knock in which case the timing valve will remain in the open position;

Signals the DME to use WOT maps for throttle plate angles greater than 65 degrees (page 28-27 PWM);

Signals the boost gauge to display manifold absolute pressure.

Hence, it would seem to follow that the ignition timing retard is actually built into the DME and will be present in the absence of a signal from the KLR. The KLR signal, it seems, is required to have the DME operate with normal ignition timing. Since the KLR operates in two stages, it follows that it must be able to transmit two signals – one for the absence of knock (DME uses normal ignition timing) and one for the onset of knock (DME retards timing by 3 degrees). If knock continues after the onset signal, the KLR stops transmitting a signal until such time as knock ceases (in which case the DME retards timing by 6 degrees).
Likewise, the signal to the timing (cycling) valve appears to be to close it to allow normal operation.

So, what do we do with this information? How does it help in terms of using the stock KLR with an after market EMS?
1. KLR T2 – Timing (cycling valve) – most people considering an aftermarket EMS will have already done away with this. Is the signal of any use? The KLR having a pressure sensor limited to around 1 Bar would limit the use of this signal. The EMS will typically have its own pressure signal that can be used to control boost. It may still have some limited application. For instance, it could be used to cut boost but only if knock were first detected by the other signal.
2. KLR T18 – WOT output – this will need to be inputted to the appropriate terminal of the EMS to signal WOT (0 volts).
3. KLR T9 – this will need an ignition signal from the EMS – the same signal that is inputted to the tacho.

4. KLR T16 – this is an output signal to be inputted to the EMS for knock control. We just need to understand how the stages of this signal work to make it useful for our application. This signal could also be used to have the EMS pull boost in the event of knock.

5. KLR T24 – this is the signal outputted from DME T31 and is somewhat of a mystery. The KLR may very well need this signal to function correctly. We therefore need to ascertain what precisely this signal is and how it is generated in order to have an EMS generate an appropriate signal for the KLR.

Please find Sheet 9 attached in the following three pages – it is the first of these pages that is the most important.
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