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��System variables

Engine speed variables

Engine speed N and N_32

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��N_32� XE "N_32:def" ��V�0...FFH�0...8160�32�rpm��Engine speed - Resolution 32 rpm.��������N� XE "N:def" ��V�0...1FE0H�0...8160�1�rpm��Engine speed - Resolution 1 rpm��������Input data:

T_SEG� XE "T_SEG:use" ������FUNCTION DESCRIPTION:

General information:

The engine speed is determined in each segment from the segment period. The time for the passage of this segment T_SEG is measured with a resolution of 1 / NC_T1_FREQ microseconds. This method is used to determine engine speed in the entire engine speed range.

Formula section:

-		N = NC_T_SEG_ES_CLC/ T_SEG

with		NC_T_SEG_ES_CLC= NC_T1_FREQx 60 x 2 / NC_CYL_NO

-		N_32	= N / 32

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��NC_T1_FREQ� XE "NC_T1_FREQ:def" ��1���1�Hz��Timer frequency - Non adjustable calibration.��������NC_CYL_NO� XE "NC_CYL_NO:def" ��1�0...FFH�0...255�1�-��Number of cylinders - Non adjustable calibration.��������

Applicative Values :

	NC_T1_FREQ	= 250 kHz

	NC_CYL_NO	= 06H = 6 cylinders

�Nominal idle speed N_SP_IS

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��N_SP_IS� XE "N_SP_IS:def" ��V�0...1FE0H�0...8160�1�rpm��Nominal idle speed.��������N_SP_ADD_CH� XE "N_SP_ADD_CH:def" ��V�0...1FE0H�0...8160�1�rpm��Nominal idle speed offset with catalyst heating function and LV_DRI = 0��������DRI_N_SP_ADD_CH� XE "DRI_N_SP_ADD_CH:def" ��V�0...1FE0H�0...8160�1�rpm��Nominal idle speed offset with catalyst heating function and LV_DRI = 1��������Input data:

TCO� XE "TCO:use" ��LV_ACIN� XE "LV_ACIN:use" ��LV_DRI� XE "LV_DRI:use" ��LV_N_SP_ADD_CH� XE "LV_N_SP_ADD_CH:use" ���N_SP_IS_ADJ_ASA� XE "N_SP_IS_ADJ_ASA:use" ������FUNCTION DESCRIPTION:

General information:

The nominal idle speed in the engine operating state Idle (LV_IS) depends on:

	- Coolant temperature TCO

	- Catalyst heating function LV_N_SP_ADD_CH

	- the additional loads: Drive with A/T gearbox, air conditionning.

	-Adjustment by service tester/keyword



The offset N_SP_ADD_CH is applied on N_SP_IS if catalyst heating function is active.



The transition from a nominal idle speed to another is performed with an adjustable change limitation C_N_SP_LGRD_IS

Formula section:

N_SP_ADD_CH calculation :

If 	LV_N_SP_ADD_CH = 1

then	N_SP_ADD_CH = IP_N_SP_ADD_CH__TCO



else		N_SP_ADD_CH = 0



�DRI_N_SP_ADD_CH calculation :

If 	LV_N_SP_ADD_CH = 1

then	DRI_N_SP_ADD_CH = IP_DRI_N_SP_ADD_CH__TCO



else		DRI_N_SP_ADD_CH = 0



N_SP_IS calculation :

Nominal idle speed without additional load (LV_DRI = 0 and LV_ACIN = 0) :

N_SP_IS	=	IP_N_SP_IS__TCO

			+ N_SP_ADD_CH

			+ N_SP_IS_ADJ_ASA * IP_FAC_N_SP_IS__TCO



Nominal idle speed with DRIVE (A/T) position engaged (LV_DRI = 1 and LV_ACIN = 0) :

N_SP_IS	=	IP_DRI_N_SP_IS__TCO

			+ DRI_N_SP_ADD_CH

			+ N_SP_IS_ADJ_ASA * IP_FAC_N_SP_IS__TCO



Nominal idle speed with air conditioner switched on (LV_DRI = 0 and LV_ACIN = 1) :

N_SP_IS	=	IP_ACIN_N_SP_IS__TCO

			+ N_SP_IS_ADJ_ASA * IP_FAC_N_SP_IS__TCO



Nominal idle speed with DRIVE (A/T) position engaged and air conditioner switched on (LV_DRI = 1 and LV_ACIN = 1) : 

N_SP_IS	=	IP_DRI_ACIN_N_SP_IS__TCO

			+ N_SP_IS_ADJ_ASA * IP_FAC_N_SP_IS__TCO



N_SP_IS is computed below the engine speed NC_ISAPWM_N_MAX.

N_SP_IS is limited to NC_N_SP_IS_MAX.

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_N_SP_IS__TCO� XE "IP_N_SP_IS__TCO:def" ��6�0...1FE0H�0...8160�1�rpm���������Nominal idle speed without additional load on the engine.��������IP_DRI_N_SP_IS__TCO� XE "IP_DRI_N_SP_IS__TCO:def" ��6�0...1FE0H�0...8160�1�rpm���������Nominal idle speed with DRIVE (A/T) engaged.��������IP_ACIN_N_SP_IS__TCO� XE "IP_ACIN_N_SP_IS__TCO:def" ��6�0...1FE0H�0...8160�1�rpm���������Nominal idle speed with air conditioner switched on.��������IP_DRI_ACIN_N_SP_IS__TCO� XE "IP_DRI_ACIN_N_SP_IS__TCO:def" ��6�0...1FE0H�0...8160�1�rpm���������Nominal idle speed with DRIVE (A/T) engaged and air conditioner switched on.��������IP_FAC_N_SP_IS__TCO� XE "IP_FAC_N_SP_IS__TCO:def" ��9�0...FFH�0...0,9961�1/256�-���������Correction factor for nominal idle speed adjustment.��������C_N_SP_LGRD_IS� XE "C_N_SP_LGRD_IS:def" ��1�01...FFH�0,25...63,75�0,25�rpm��Nominal idle speed change limitation.��������IP_N_SP_ADD_CH__TCO� XE "IP_N_SP_ADD_CH__TCO:def" ��6�0...1FE0H�0...8160�1�rpm���������Nominal idle speed offset with catalyst heating function active and LV_DRI = 0��������IP_DRI_N_SP_ADD_CH__TCO� XE "IP_DRI_N_SP_ADD_CH__TCO:def" ��6�0...1FE0H�0...8160�1�rpm���������Nominal idle speed offset with catalyst heating function active and LV_DRI = 1��������NC_ISAPWM_N_MAX� XE "NC_ISAPWM_N_MAX:def" ��1�0...FFH�0...8160�32�rpm��Maximum engine speed threshold for calculation of N_SP_IS - Non adjustable calibration.��������NC_N_SP_IS_MAX� XE "NC_N_SP_IS_MAX:def" ��1�0...FFH�0...8160�32�rpm��Maximum engine speed value for N_SP_IS - Non adjustable calibration.��������

Applicative Values :

	NC_ISAPWM_N_MAX	= 4EH = 2496 rpm.

	NC_N_SP_IS_MAX		= FFH = 8160 rpm 

�Nominal idle speed threshold N_SP_IS_MAX

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��N_SP_IS_MAX� XE "N_SP_IS_MAX:def" ��V�0...1FE0H�0...8160�1�rpm��Nominal idle speed threshold.��������Input data:

N_SP_IS� XE "N_SP_IS:use" ��N_DIF_MMV� XE "N_DIF_MMV:use" �����FUNCTION DESCRIPTION:

General information:

In order to define the basic engine operating states, the nominal engine speed threshold is available.

Formula section:

In idle (LV_IS ) :

	N_SP_IS_MAX= N_SP_IS+ C_N_DIF_MAX_IS - N_DIF_MMV * C_N_DIF_FAC

Out of idle :

	N_SP_IS_MAX= N_SP_IS + C_N_DIF_MAX_IS

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_N_DIF_FAC� XE "C_N_DIF_FAC:def" ��1�00...FFH�0...0,997�3,895E-3�-��Weighting factor for the idle speed variable controller.��������C_N_DIF_MAX_IS� XE "C_N_DIF_MAX_IS:def" ��1�0...1FE0H�0...8160�1�rpm��Engine speed hysteresis before engine operating state idle (LV_IS).���������Engine speed gradient N_GRD

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��N_GRD� XE "N_GRD:def" ��V�80...7FH�-4096 : 4064�32�rpm/s��Engine speed gradient��������Input data:

T_SEG� XE "T_SEG:use" ��N� XE "N:use" �����FUNCTION DESCRIPTION:

General information:

The engine speed gradient calculation is triggered every segment.

Formula section:

The engine-speed gradients are calculated from the corresponding segment periods :

T_REV_ACT=�( T_SEG n+ T_SEG n-1 + T_SEG n-2 )

T_REV_LAST =�( T_SEG n-3 + T_SEG n-4 + T_SEG n-5 )



			

N_GRD= 60 * NC_T1_FREQ2 *  � EQ \f(T_REV_LAST - T_REV_ACT , T_REV_LAST * T_REV_ACT * (T_REV_LAST + T_REV_ACT) / 2)�

			

The timer resolution is 1 / NC_T1_FREQ and the formula above produce the engine-speed dependent resolutions of the engine-speed gradient without taking into account errors introduced by rounding or evaluation. The following deviation is caused by the timer resolution :

				

	(N_GRD =  � EQ \f(N³, NC_T1_FREQ * 3600)�

				

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��NC_T1_FREQ� XE "NC_T1_FREQ:def" ��1������Timer frequency - Non adjustable calibration.��������

Applicative Values :

	NC_T1_FREQ	= 250 kHz

�Engine speed deviations N_DIF, N_DIF_MMV, N_DIF_COR

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��N_DIF� XE "N_DIF:def" ��V�8000H... 7FFFH�-32768 : 32767�1�rpm��Engine speed deviation.��������N_DIF_MMV� XE "N_DIF_MMV:def" ��V�8000H... 7FFFH�-32768 : 32767�1�rpm��N_DIF moving mean value.��������N_DIF_COR� XE "N_DIF_COR:def" ��V�8000H... 7FFFH�-32768 : 32767�1�rpm��Idle speed control variable.��������Input data:

N� XE "N:use" ��N_SP_IS� XE "N_SP_IS:use" �����FUNCTION DESCRIPTION:

Formula section:



* N_DIF calculation :

The application recurrence is the segment. The deviation N_DIF from the nominal idle speed is defined as :

					N_DIF = N_SP_IS- N



Remark :	N_DIF is computed if N ( NC_ISAPWM_N_MAX.



* N_DIF_MMV calculation :

As soon as the engine operating state idle (LV_IS) is set, N_DIF_MMVis set to N_DIF taking into account the limits defined below. Then the moving mean value is determined :



N_DIF_MMV(n)  =  N_DIF_MMV(n-1) * (1 - C_N_DIF_CRLC) + N_DIF * C_N_DIF_CRLC



The correlation constant C_N_DIF_CRLC may assume 3 discrete values :



a1)	Decreasing engine speed above nominal idle speed as soon as idle is set (LV_IS) and 	conditions b) & c) not previously met (or N_DIF < NC_N_DIF_MIN_CRLC) :

	( N_DIF(n-3) < N_DIF(n)		and	N_DIF(n) < 0 )



	C_N_DIF_CRLC = C_N_DIF_CRLC		(per adjustment)



a2)	Decreasing engine speed above nominal idle speed

	and N_DIF > NC_N_DIF_MIN_CRLC and condition b) previously fulfilled :



	C_N_DIF_CRLC = 1

�b)	Increasing engine speed above nominal idle speed

	( N_DIF(n-3) ( N_DIF(n)	and	N_DIF(n) < 0)



	C_N_DIF_CRLC = 1



c)	Engine speed below nominal idle speed

	(N_DIF(n) ( 0)



	C_N_DIF_CRLC = 0



Remark :	Limits of N_DIF_MMV :	C_N_DIF_MIN_MMV  (  N_DIF_MMV  (  0



		N_DIF_MMV is set to 0 when exiting idle (LV_IS).



Description:



�EMBED Designer \s ���* N_DIF_COR calculation :

N_DIF_COR is relevant for the idle controller (idle-charge actuator and ignition timing) :



If	N ( NC_ISAPWM_N_MAX	



then	N_DIF_COR = N_DIF - N_DIF_MMV * C_N_DIF_FAC



If	N > NC_ISAPWM_N_MAX	



then	N_DIF_COR = 0



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_N_DIF_CRLC� XE "C_N_DIF_CRLC:def" ��1�00...FFH�0...0,997�3,895E-3�-��Correlation factor for N_DIF_MMV calculation.��������C_N_DIF_FAC� XE "C_N_DIF_FAC:def" ��1�00...FFH�0...0,997�3,895E-3�-��Multiplicative factor for N_DIF_COR calculation.��������C_N_DIF_MIN_MMV� XE "C_N_DIF_MIN_MMV:def" ��1�F010...0000H�-4080...0�1�rpm��Minimum threshold for N_DIF_MMV limitation.��������NC_N_DIF_MIN_CRLC� XE "NC_N_DIF_MIN_CRLC:def" ��1�8000...7FFFH�-32768...32767�1�rpm�� Engine speed deviation threshold - Non adjustable calibration.��������NC_ISAPWM_N_MAX� XE "NC_ISAPWM_N_MAX:def" ��1�0...FFH�0...8160�32�rpm�� Maximum engine speed threshold for calculation of N_SP_IS and N_DIF - Non adjustable calibration.��������

Applicative Values :

	NC_N_DIF_MIN_CRLC		= FEB0H = -150 rpm

	NC_ISAPWM_N_MAX		= 4EH = 2496 rpm

�Engine running detected during last system run

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_ENG_RUN_IS_PL� XE "LV_ENG_RUN_IS_PL:def" ���0...1H�0...1�1�-��Information bit for engine running detected during last system run��Input data:

LV_ST� XE "LV_ST:use" ��LV_IS� XE "LV_IS:use" ��LV_PL� XE "LV_PL:use" ����

General information:

The bit LV_ENG_RUN_IS_PL is set at the transition from start to idle or partload and is reset at the transition out of powerlatch.

Formula section:

If 		transition from LV_ST = 1 to LV_IS = 1

or		transition from LV_ST = 1 to LV_PL = 1

then 	LV_ENG_RUN_IS_PL = 1



If		Transition out of power latch

then	LV_ENG_RUN_IS_PL = 0

�Mass air flow variables

Calculation of mass air flow correction MAF

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��MAF� XE "MAF:def" ��V�0...FFFFH�0...1389�0.0212�mg/TDC��Corrected mass air flow.��������Input data:

MAF_MES� XE "MAF_MES:use" ��N_32� XE "N_32:use" ��VS� XE "VS:use" ��LV_ST� XE "LV_ST:use" ���LV_PUR� XE "LV_PUR:use" ��LV_AE� XE "LV_AE:use" ��LV_INF� XE "LV_INF:use" ��LV_IS� XE "LV_IS:use" ���FUNCTION DESCRIPTION:

General information:

In order to minimize the effect of the transient mode, the measured mass air flow MAF_MES is filtered. The corrected mass air flow is calculated for every engine operating state except start (LV_ST).





�EMBED MSDraw  \* MERGEFORMAT���





..-..-..		: air mass inflow measured

-------		: induction pipe pressure curve

- - - -		: corrected air mass

�Formula section:

This correction is obtained using an adjustable time filtering factor which depends on the induction tract design and the engine operating state.



MAF(n) = MAF(n-1) + MAF_CRLC * ( MAF_MES - MAF(n-1) )



The correlation factor MAF_CRLC depends on engine operating states.

Its computation is in accordance with the following algorithm :



a)	 If  trailing throttle fuel reduction is set without acceleration enrichment 

	    (LV_PUR = 1 and LV_AE = 0) 



	then 	MAF_CRLC = IP_MAF_CRLC_PUR__N_32___MAF_MES



else	

b)	 If  intercept function is set (LV_INF = 1) 



	then 	MAF_CRLC = C_MAF_CRLC_INF



else

c)	 If  idle speed is set with vehicle stopped (LV_IS = 1 and VS = 0) 



	then	MAF_CRLC = C_MAF_CRLC_IS



else

d)	 If  trailing throttle is set or trailing throttle fuel cut off or idle speed

	     (LV_PU = 1 or LV - PUC = 1 or LV_IS = 1) 



	then	MAF_CRLC = IP_MAF_CRLC_PU__N_32



else

e)	 If  start is set (LS_ST = 1) 



	then	MAF_CRLC = 1



else



		MAF_CRLC = IP_MAF_CRLC_PL__N_32__MAF_MES

� Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_MAF_CRLC_PL__N_32__MAF_MES� XE "IP_MAF_CRLC_PL__N_32__MAF_MES:def" ��6x6�0...FFH�0...0.9961�0.0039�-��MAF signal filtering factor triggered in part load.��������IP_MAF_CRLC_PUR__N_32__MAF_MES� XE "IP_MAF_CRLC_PUR__N_32__MAF_MES:def" ��4x4�0...FFH�0...0.9961�0.0039�-��MAF signal filtering factor triggered in trailing throttle fuel reduction without acceleration enrichment.��������IP_MAF_CRLC_PU__N_32� XE "IP_MAF_CRLC_PU__N_32:def" ��4�0...FFH�0...0.9961�0.0039�-��MAF signal filtering factor triggered in trailing throttle or in trailing throttle fuel cut off or in idle with vehicle running.��������C_MAF_CRLC_IS� XE "C_MAF_CRLC_IS:def" ��1�00...FFH�0...0.997�3.895E-3�-��MAF signal filtering factor triggered in idle with vehicle stopped.��������C_MAF_CRLC_INF� XE "C_MAF_CRLC_INF:def" ��1�00...FFH�0...0.997�3.895E-3�-��MAF signal filtering factor triggered for intercept function.���������Air mass difference for rapidly falling load MAF_MMV, MAF_MMV_DIF

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��MAF_MMV� XE "MAF_MMV:def" ��V�0...FFFFH�0...1389�0.0212�mg/TDC��MAF moving mean value.��������MAF_MMV_DIF� XE "MAF_MMV_DIF:def" ��-�0...FFH�0...1389�5.45�mg/TDC��Difference between MAF moving mean value and MAF.��������Input data:

MAF� XE "MAF:use" ��LV_PL� XE "LV_PL:use" ��LV_PU� XE "LV_PU:use" ��LV_PUC� XE "LV_PUC:use" ���FUNCTION DESCRIPTION:

General information:

In the case of rapidly falling load, the transition to trailing throttle fuel cut off can be accelerated in order to avoid an engine speed run-up, which is undesirable.

In order to trigger this function (see the following chapters: ignition, ignition angle correction for trailing throttle) some load conditions have to be fulfilled. For this reason, the values MAF_MMV and MAF_MMV_DIF are calculated from the corrected air mass MAF.

Formula section:

* MAF_MMV calculation :

If	MAF(n) ( MAF(n-1)	(increasing mass air flow)	then :



	MAF_MMV(n) = MAF(n)



If	MAF(n) < MAF(n-1)	(decreasing mass air flow)	then :



	MAF_MMV(n) = MAF_MMV(n-1) + ( MAF(n) - MAF_MMV(n-1) ) * C_MAF_MMV_DIF_CRLC



* MAF_MMV_DIF calculation : 

After transition (LV_PL) -> (LV_PU) :



	MAF_MMV_DIF(n) = MAF_MMV(n) - MAF(n)



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_MAF_MMV_DIF_CRLC� XE "C_MAF_MMV_DIF_CRLC:def" ��1�0...FFH�0...0.996�0.0039�-��MAF moving mean value filtering factor.���������Mass air flow ratio calculation  MAF_RATIO_PUR, MAF_RATIO_AE

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��MAF_RATIO_PUR� XE "MAF_RATIO_PUR:def" ��V�00...FFH�0...0.997�3.895E-3�-��Mass air flow ratio for trailing throttle fuel reduction (LV_PUR).��������MAF_RATIO_AE� XE "MAF_RATIO_AE:def" ��V�00...FFH�0...0.997�3.895E-3�-��Mass air flow ratio for acceleration enrichment (LV_AE).��������Input data:

MAF� XE "MAF:use" ��MAF_MES� XE "MAF_MES:use" ��LV_AE� XE "LV_AE:use" ��LV_PUR� XE "LV_PUR:use" ���FUNCTION DESCRIPTION:

Formula section:



* MAF_RATIO_PUR calculation for trailing throttle fuel reduction (LV_PUR = 1) :



MAF_RATIO_PUR is the quotient between the uncorrected mass air flow currently measured and the last corrected mass air flow MAF when trailing throttle fuel reduction was triggered (LV_PUR).



	MAF_RATIO_PUR = MAF_MES /  MAF when LV_PUR was triggered



* MAF_RATIO_AE calculation for acceleration enrichment (LV_AE = 1) :



MAF_RATIO_AE is the quotient between the last corrected mass air flow (MAF) when acceleration enrichment was triggered  (LV_AE) and the uncorrected mass air flow currently measured.



	MAF_RATIO_AE = MAF when LV_AE was triggered / MAF_MES



Altitude correction MAF_FAC_ALTI, MAF_ALTI_COR

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��MAF_FAC_ALTI� XE "MAF_FAC_ALTI:def" ��V�0...FFH�0...1.992�7.78 E-3�-��Mass air flow correction factor for altitude.��������MAF_FAC_ALTI_MMV� XE "MAF_FAC_ALTI_MMV:def" ��V/S�0...FFH�0...1.992�7.78 E-3�-��Moving  mean value of mass air flow correction factor for altitude.��������MAF_FAC_ALTI_MMV_CAN� XE "MAF_FAC_ALTI_MMV_CAN:def" ��V�0...FFH�0...100�0.392�%��Moving mean value of mass air flow correction factor for altitude distributed via CAN.��������MAF_FAC_ALTI_MAX_PUC� XE "MAF_FAC_ALTI_MAX_PUC:def" ��-�0...FFH�0...1.992�7.78 E-3�-��Maximum of mass air flow correction factor for altitude in current PUC-phase.��������MAF_ALTI_COR� XE "MAF_ALTI_COR:def" ��V�0...FFH�0...1389�5.4�mg/TDC��Mass air flow corrected  versus atmospheric pressure.��������Input data:

MAF_KGH� XE "MAF_KGH:use" ��MAF_KGH_SUB_DIAG� XE "MAF_KGH_SUB_DIAG:use" ��MAF� XE "MAF:use" ��TCO� XE "TCO:use" ���LV_MAF_ERR� XE "LV_MAF_ERR:use" ��LV_MAF_PLAUS_ERR� XE "LV_MAF_PLAUS_ERR:use" ��LV_TPS_ERR� XE "LV_TPS_ERR:use" ��LV_TPS_PLAUS_ERR� XE "LV_TPS_PLAUS_ERR:use" ���LV_IV_[CYL]_ERR� XE "LV_IV_[CYL]_ERR:use" ��LV_ISA_i_ERR� XE "LV_ISA_i_ERR:use" ��LV_TIA_ERR� XE "LV_TIA_ERR:use" ��LV_WUP� XE "LV_WUP:use" ���LV_PL� XE "LV_PL:use" ��LV_AE� XE "LV_AE:use" ��LV_PUC� XE "LV_PUC:use" ��LV_PUR� XE "LV_PUR:use" ���FUNCTION DESCRIPTION:

Formula section:



In order to take in account different atmospheric pressures at different altitudes, an altitude correction factor MAF_FAC_ALTI is calculated from division of MAF_KGH by MAF_SUB_DIAG_KGH. MAF_FAC_ALTI_MMV is the filtered value of MAF_FAC_ALTI. 

The correction factor is calculated in different ways in engine operation state trailling throttle fuel cut-off (LV_PUC = 1) and the other engine operation states, as only an increase of  the correction factor is allowed in PUC. The calculation is started after the time C_T_MAF_ALTI_MIN_PUC has ellapsed and the MAF_FAC_ALTI-increase is limited during one PUC-phase to C_MAF_FAC_ALTI_DIF_MAX_PUC.



The altitude correction is applied to TIPR_CST, TI_CST and ISAPWM_INI_I_ST during start, to evaporative emission control in MIN- and NORMAL-operation.



MAF_ALTI_COR is the mass air flow corrected to sea level, which is used for ISA-adaptation, ISAPWM-calculation with activated A/C, LAM_TRA-calculation and for the canister-purge conditions (see corresponding chapters).

�Calculation of  MAF_FAC_ALTI:



MAF_FAC_ALTI is calculated in all engine operation states:



	MAF_FAC_ALTI = MAF_KGH / MAF_KGH_SUB_DIAG



Application recurrence : 1 sec.





Calculation of  MAF_FAC_ALTI_MMV :



a.) Out of trailing throttle fuel cut-off (LV_PUC = 0)



If		MAF > C_MAF_ALTI_MIN

	and	TCO > C_TCO_MAF_ALTI_MIN

	and	TPS > C_TPS_MAF_ALTI_MIN

	and	part load is set without acceleration enrichment, trailing throttle fuel cut-off 

		reduction and out of warm-up

		(LV_PL = 1 and LV_PUR = 0 and LV_AE = 0 and LV_WUP= 0)

	and	no error currently present for the mass air flow sensor 

		(LV_MAF_ERR = 0 and LV_MAF_PLAUS_ERR = 0)

	and	no error currently present for the throttle position sensor 

		(LV_TPS_ERR = 0 and LV_TPS_PLAUS_ERR = 0)

	and	no error currently present for the injector valves (LV_IV_[CYL]_ERR = 0)

	and	no error currently present for idle charge actuator command

		(LV_ISA_i_ERR = 0)

	and	no error currently present for air intake temperature sensor 

		(LV_TIA_ERR = 0)



then 	



	MAF_FAC_ALTI_MMV(n) = MAF_FAC_ALTI_MMV(n-1) 

		* (1 -  C_MAF_FAC_ALTI_CRLC)

		+ (MAF_FAC_ALTI  * C_MAF_FAC_ALTI_CRLC)



		

	MAF_FAC_ALTI_MAX_PUC = MAF_FAC_ALTI_MMV + C_MAF_FAC_ALTI_DIF_MAX_PUC

	(maximum increase of  MAF_FAC_ALTI_MMV in next PUC-phase) 



	If	MAF_FAC_ALTI_MMV < C_MAF_FAC_ALTI_MMV_MIN 	

	then	MAF_FAC_ALTI_MMV = C_MAF_FAC_ALTI_MMV_MIN	 				(Limitation to lower limit)

	

	If	MAF_FAC_ALTI_MMV > C_MAF_FAC_ALTI_MMV_MAX

	then	MAF_FAC_ALTI_MMV = C_MAF_FAC_ALTI_MMV_MAX					(Limitation to upper limit)





�b.) In trailing throttle fuel cut-off (LV_PUC = 1)



If		time C_T_MAF_ALTI_MIN_PUC ellapsed since transition from PL to PUC 

	and	TCO > C_TCO_MAF_ALTI_MIN

	and	no error currently present for the mass air flow sensor 

		(LV_MAF_ERR = 0 and LV_MAF_PLAUS_ERR = 0)

	and	no error currently present for the throttle position sensor 

		(LV_TPS_ERR = 0 and LV_TPS_PLAUS_ERR = 0)

	and	no error currently present for the injector valves (LV_IV_[CYL]_ERR = 0)

	and	no error currently present for idle charge actuator command

		(LV_ISA_i_ERR = 0)

	and	no error currently present for air intake temperature sensor 

		(LV_TIA_ERR = 0)



then 	



	If	(MAF_FAC_ALTI - MAF_FAC_ALTI _MMV) > C_MAF_FAC_ALTI_DIF_MIN_PUC

	(Only increasing values are taken in account, i.e. downhill-drive assumed)

	then 

	

	MAF_FAC_ALTI_MMV(n) = MAF_FAC_ALTI_MMV(n-1) 

		* (1 -  C_MAF_FAC_ALTI_CRLC)

		+ (MAF_FAC_ALTI  * C_MAF_FAC_ALTI_CRLC)



	

	If	MAF_FAC_ALTI_MMV > MAF_FAC_ALTI_MAX_PUC	

	then	MAF_FAC_ALTI_MMV = MAF_FAC_ALTI_MAX_PUC	

			(Limitation for this PUC-phase)



	If	MAF_FAC_ALTI_MMV > C_MAF_FAC_ALTI_MMV_MAX	

	then	MAF_FAC_ALTI_MMV = C_MAF_FAC_ALTI_MMV_MAX

			(Limitation to upper limit)

	If	MAF_FAC_ALTI_MMV < C_MAF_FAC_ALTI_MMV_MIN	

	then	MAF_FAC_ALTI_MMV = C_MAF_FAC_ALTI_MMV_MIN

			(Limitation to lower limit)





Application recurrence : 1 sec.

MAF_FAC_ALTI_MMV is stored in non-volatile memory. At each new start MAF_FAC_ALTI_MAX_PUC is calculated from the stored value of MAF_FAC_ALTI_MMV.

For a new car MAF_FAC_ALTI_MMV is initialised to 1.



�Calculation of  MAF_ALTI_COR :



 		MAF_ALTI_COR = MAF / MAF_FAC_ALTI_MMV





MAF_ALTI_COR is calculated every 100 msec, even if the conditions for renewal of MAF_FAC_ALTI_MMV are not fulfilled. In this case the last calculated value MAF_FAC_ALTI_MMV is used.





Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_MAF_ALTI_MIN� XE "C_MAF_ALTI_MIN:def" ��1�0...FFFFH�0...1389�0.0212�mg/TDC��MAF-Threshold for calculation of  MAF_FAC_ALTI.��������C_TCO_MAF_ALTI_MIN� XE "C_TCO_MAF_ALTI_MIN:def" ��1�0...FEH�-48...142.5�0.75�°C��TCO-threshold for calculation of  MAF_FAC_ALTI.��������C_TPS_MAF_ALTI_MIN� XE "C_TPS_MAF_ALTI_MIN:def" ��1�0...FF�0...119.5�0.47�°TPS��TPS-threshold for calculation of  MAF_FAC_ALTI.��������C_T_MAF_ALTI_MIN_PUC� XE "C_T_MAF_ALTI_MIN_PUC:def" ��1�0...FFH�0...255�1�sec��Time delay after which calculation of MAF_FAC_ALTI is allowed in PUC.��������C_MAF_FAC_ALTI_CRLC� XE "C_MAF_FAC_ALTI_CRLC:def" ��1�0...FFH�0...0.997�3.895E-3�-��MAF_FAC_ALTI_MMV filtering factor.��������C_MAF_FAC_ALT_DIF_MAX_PUC� XE "C_MAF_FAC_ALT_DIF_MAX_PUC:def" ��1�0...FFH�0...1.992�7.78 E-3�-��Maximum difference to preceding MAF_FAC_ALTI_MMV -value at entrance in PUC.��������C_MAF_FAC_ALT_DIF_MIN_PUC� XE "C_MAF_FAC_ALT_DIF_MIN_PUC:def" ��1�0...FFH�0...1.992�7.78 E-3�-��Minimum difference between MAF_FAC_ALTI and MAF_FAC_ALTI_MMV to calculate MAF_FAC_ALTI_MMV in PUC.��������C_MAF_FAC_ALTI_MMV_MIN� XE "C_MAF_FAC_ALTI_MMV_MIN:def" ��1�0...FFH�0...1.992�7.78 E-3�-��Lower limit of MAF_FAC_ALTI_MMV.��������C_MAF_FAC_ALTI_MMV_MAX� XE "C_MAF_FAC_ALTI_MMV_MAX:def" ��1�0...FFH�0...1.992�7.78 E-3�-��Upper limit of MAF_FAC_ALTI_MMV.�������� 





�Throttle angle variables

Throttle potentiometer adaptation TPS_AD_MMV_IS

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TPS_AD_MMV_IS� XE "TPS_AD_MMV_IS:def" ��V/S�0...FFC0H�0...119,5�0,001825�°TPS��Minimum throttle angle adaptation.��������Input data:

TPS_MES� XE "TPS_MES:use" ��LV_TPS_ERR� XE "LV_TPS_ERR:use" ��LV_VS_ERR� XE "LV_VS_ERR:use" ��VS� XE "VS:use" ���TPS� XE "TPS:use" ������FUNCTION DESCRIPTION:



Initialization of throttle potentiometer adaptation



- If the car is “new“ or the control unit not previously initialized, the throttle potentiometer adaptation is initialized with the following algorithm :



If		TPS_MES < C_TPS_MIN_MAF_KGH_DIAG

	then	TPS_AD_MMV_IS(0) = C_TPS_MAX_IS

	else	TPS_AD_MMV_IS(0) = TPS_MES + C_TPS_ADD



- Whenever the control unit is initialized (transition Key OFF->ON and power latch was elapsed):



If		TPS_MES > TPS_AD_MMV_IS

	then	TPS_AD_MMV_IS(n) = TPS_AD_MMV_IS(n-1) + C_TPS_ADD

	else	TPS_AD_MMV_IS(n) = TPS_AD_MMV_IS(n-1)



�Calculation of the throttle potentiometer adaptation TPS_AD_MMV_IS

General information:

The throttle potentiometer adaptation is performed every 1000 ms.

Formula section:

- General formula for TPS_AD_MMV_IS:

If		TPS < C_TPS_IS (LV_CT = 1)

and		no error currently present on the throttle position sensor (LV_TPS_ERR = 0) 



then	TPS_AD_MMV_IS(n) = 

		TPS_AD_MMV_IS(n-1)+ C_TPS_AD_CRLC * (TPS_MES(n) - TPS_AD_MMV_IS(n-1))





- Limitation for updating TPS_AD_MMV_IS value:

If		VS = 0

		or  Error currently present on vehicle speed (LV_VS_ERR = 1) 



then	TPS_AD_MMV_IS(n)  can not be increased by more than C_TPS_ADD compared to 		TPS_AD_MMV_IS(n-1)



else		TPS_AD_MMV_IS(n) can not be increased compared to TPS_AD_MMV_IS(n-1)







Remark :	(n-1) = adaptation value from last adaptation before conditions of calculation or 		adaptation value stored up to control unit reset.



- General limitation:

TPS_AD_MMV_IS  (  C_TPS_MAX_IS





- TPS_AD_MMV_IS value in case of TPS failure:

If	LV_TPS_ERR = 1

then

	TPS_AD_MMV_IS(n) and TPS_AD_MMV_IS(n-1)  are set to C_TPS_MAX_IS



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_TPS_MIN_MAF_KGH_DIAG� XE "C_TPS_MIN_MAF_KGH_DIAG:def" ��1�0...FFH�0...119,5�0,47�°TPS��TPS-threshold for detection of MAF-signal line short to ground or broken.��������C_TPS_MAX_IS� XE "C_TPS_MAX_IS:def" ��1�0...FFH�0...119,5�0,47�°TPS��Maximum TPS_AD_MMV_IS value��������C_TPS_ADD� XE "C_TPS_ADD:def" ��1�0...FFH�0...119,5�0,47�°TPS��Additive offset.��������C_TPS_IS� XE "C_TPS_IS:def" ��1�0...FFH�0...119,5�0,47�°TPS��Closed throttle detection threshold.��������C_TPS_AD_CRLC� XE "C_TPS_AD_CRLC:def" ��1�00...FFH�0...0,997�3,895E-3�°TPS��TPS_AD_MMV_IS filtering factor.���������Closed throttle definition  LV_CT

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_CT� XE "LV_CT:def" ��V�0...01H�0...1�1�-��Closed throttle information.��������Input data:

TPS� XE "TPS:use" ������FUNCTION DESCRIPTION:

Formula section:

The closed throttle information LV_CT is defined as follows :

If			TPS < C_TPS_IS

then		LV_CT = 1

else 		LV_CT = 0





�Throttle gradient  TPS_GRD

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TPS_GRD� XE "TPS_GRD:def" ��V�FF01...00FFH�- 2988...2988�0,0912�°TPS/sec��Throttle position gradient.��������Input data:

TPS� XE "TPS:use" ������FUNCTION DESCRIPTION:

Formula section:

The application recurrence is 10 msec.

Therefore, the converted throttle values are written into a ring buffer. This means that the last four throttle values are available in addition to the current throttle value.

�

The throttle gradient is based on the change in throttle angle over 40 ms.

			TPS_GRD   =   ( TPS(n) - TPS(n-4) ) * 25

�Full load throttle threshold LV_TPS_FL

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_TPS_FL� XE "LV_TPS_FL:def" ��V�0...01H�0...1�1�-��Full load throttle position information.��������Input data:

TPS� XE "TPS:use" ������FUNCTION DESCRIPTION:

Formula section:

Activation conditions:

If		TPS ( ID_TPS_FL__N_32

then	LV_TPS_FL = 1

Deactivation conditions:

If		LV_TPS_FL = 1	and	TPS < ID_TPS_FL__N_32 - C_TPS_HYS_FL

then	LV_TPS_FL= 0

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_TPS_FL__N_32� XE "ID_TPS_FL__N_32:def" ��16�0...FFH�0...119,5�0,47�°TPS���������Throttle position threshold for full load detection.��������C_TPS_HYS_FL� XE "C_TPS_HYS_FL:def" ��1�0...FFH�0...119,5�0,47�°TPS��Throttle position hysteresis for full load detection.��������

�Vehicle speed variables

Vehicle speed VS

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��VS� XE "VS:def" ��V�0...FFH�0...255�1�km/h��Vehicle speed.��������VS_MIN� XE "VS_MIN:def" ��-�0...FFH�0...255�1�km/h��Minimum vehicle speed to detect vehicle stopped��������VS_MAX� XE "VS_MAX:def" ��-�0...FFH�0...255�1�km/h��Maximum vehicle speed.��������VS_FAC� XE "VS_FAC:def" ��-�03E8...7530H�1000...30000�1�Pulse /km��Factor to calculate vehicle speed in km/h��������Input data:

VS_SEG_T_MES� XE "VS_SEG_T_MES:use" ��SEG_T_MES_0_RR� XE "SEG_T_MES_0_RR:use" ��CONF_VS� XE "CONF_VS:use" ����FUNCTION DESCRIPTION:

General information:

Application recurrence is 10 msec.

With the configuration byte CONF_VS, different possibilities of vehicle speed acquisition are configurable (gear box, inductive wheel sensor, ABS/TCS electronic unit). The following variables are automatically adjusted according to CONF_VS:

	- VS_MIN : minimum vehicle speed to detect vehicle stopped

	- VS_MAX : maximum vehicle speed

	- VS_FAC : factor to make the conversion from pulse to km/h

Formula section:

- VS_MIN, VS_MAX, VS_FAC calculation:

If 		CONF_VS = 0

then	VS_MIN 	=	C_VS_MIN_0

	VS_MAX	=	C_VS_MAX_0

	VS_FAC	=	C_VS_FAC_0

else	VS_MIN	=	C_VS_MIN_1_2

	VS_MAX	=	C_VS_MAX_1_2

	VS_FAC	=	C_VS_FAC_1_2

The calculation is performed once after system reset.

�



- VS_SEG_T_MES and SEG_T_MES_0_RR definition :

VS_SEG_T_MES is used in case of signal coming from the Gearbox (CONF_VS=0). It is the time for 1 teeth averaged over 4 last tooth.

SEG_T_MES_0_RR is used in case of signal coming from the Wheel (CONF_VS=1 or 2). It is the time for 4 tooth.

(Time resolution is 4 µsec)



- VS calculation :

If 	CONF_VS = 0

	then 	VS = ( 3600 * 106  ) / ( VS_FAC * VS_SEG_T_MES )

else

		VS = ( 900 * 106  ) / ( VS_FAC * SEG_T_MES_0_RR )

( VS is set to 0 is VS < VS_MIN)

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_VS_MIN_0� XE "C_VS_MIN_0:def" ��1�0...FFH�0...255�1�km/h��Minimum Vehicle speed for Vehicle Stop Detection if CONF_VS = 0��������C_VS_MIN_1_2� XE "C_VS_MIN_1_2:def" ��1�0...FFH�0...255�1�km/h��Minimum Vehicle speed for Vehicle Stop Detection if CONF_VS = 1 or 2��������C_VS_MAX_0� XE "C_VS_MAX_0:def" ��1�0...FFH�0...255�1�km/h��Maximum Vehicle speed if CONF_VS = 0��������C_VS_MAX_1_2� XE "C_VS_MAX_1_2:def" ��1�0...FFH�0...255�1�km/h��Maximum Vehicle speed if CONF_VS = 1 or 2��������C_VS_FAC_0� XE "C_VS_FAC_0:def" ��1�03E8...7530H�1000...30000�1�Pulse/km��Number of Pulses/km which appear on the ECU Input if CONF_VS = 0��������C_VS_FAC_1_2� XE "C_VS_FAC_1_2:def" ��1�03E8...7530H�1000...30000�1�Pulse/km��Number of Pulses/km which appear on the ECU Input if CONF_VS = 1 or 2���������Vehicle speed for rough road detection VS_RR

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��VS_RR� XE "VS_RR:def" ��1�0...FFH�0...255�1�km/h��Vehicle speed used for rough road detection.��������Input data:

CONF_MIS� XE "CONF_MIS:use" ��VS� XE "VS:use" �����FUNCTION DESCRIPTION:

General information:

Application recurrence is 10 msec.

Formula section:

If		CONF_MIS = 1

then	VS_RR = VS

else		VS_RR = 0



�Vehicle speed state VS_STATE_CFA

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��VS_STATE_CFA� XE "VS_STATE_CFA:def" ��V�0...02H�0...2�1�-��Vehicle speed state for cooling fans.��������Input data:

VS� XE "VS:use" ��LV_ACCIN� XE "LV_ACCIN:use" ��LV_VS_ERR� XE "LV_VS_ERR:use" ����FUNCTION DESCRIPTION:

General information:

The fans are controlled according to the vehicle speed. For this purpose, a vehicle speed state is determined. The vehicle speed thresholds are different if the air conditioner is selected or not. 

Formula section:

Initialization:

At ECU initialization, VS_STATE_CFA is set to 0.

Calculation :

* LV_ACCIN = 0

If		( VS_STATE_CFA = 0	and	VS > C_VS_2_CFA )

then	VS_STATE_CFA = 1

If		( VS_STATE_CFA = 1	and	VS < C_VS_2_CFA - C_VS_HYS_1_CFA )

then	VS_STATE_CFA = 0

* LV_ACCIN = 1

If		( VS_STATE_CFA = 0	and	VS > C_VS_1_CFA )

then	VS_STATE_CFA = 1

If		( VS_STATE_CFA = 1	and	VS < C_VS_1_CFA - C_VS_HYS_1_CFA )

then	VS_STATE_CFA = 0

* Independently of LV_ACCIN

If		( VS_STATE_CFA = 1	and	VS > C_VS_3_CFA )

then	VS_STATE_CFA = 2

If		( VS_STATE_CFA = 2	and	VS < C_VS_3_CFA - C_VS_HYS_2_CFA )

then	VS_STATE_CFA = 1

Remark :	C_VS_1_CFA < C_VS_2_CFA < C_VS_3_CFA



Limp Home :

If 	LV_VS_ERR = 1 	(Error currently present on vehicle speed sensor)

then 	VS_STATE_CFA = 0

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_VS_1_CFA� XE "C_VS_1_CFA:def" ��1�0...FFH�0...255�1�km/h��Vehicle speed threshold for fans management.��������C_VS_2_CFA� XE "C_VS_2_CFA:def" ��1�0...FFH�0...255�1�km/h��Vehicle speed threshold for fans management.��������C_VS_3_CFA� XE "C_VS_3_CFA:def" ��1�0...FFH�0...255�1�km/h��Vehicle speed threshold for fans management.��������C_VS_HYS_1_CFA� XE "C_VS_HYS_1_CFA:def" ��1�0...FFH�0...255�1�km/h��Vehicle speed hysteresis for VS_STATE_CFA transition 1 -> 0.��������C_VS_HYS_2_CFA� XE "C_VS_HYS_2_CFA:def" ��1�0...FFH�0...255�1�km/h��Vehicle speed hysteresis for VS_STATE_CFA transition 2 -> 1.��������

�Coolant temperature variables

Coolant temperature TCO

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TCO� XE "TCO:def" ��V�0...FEH�-48...142,5�0,75�°C��Coolant temperature.��������Input data:

TCO_MES� XE "TCO_MES:use" ������FUNCTION DESCRIPTION:

General information:

The temperature TCO_MES  is monitored for unplausible gradient. 



TCO = TCO_MES 



Exception :



The difference between the old and the new TCO_MES value exceeds the permissible gradient C_TCO_GRD_MAX_DIAG, then the TCO value remains unchanged.



During the next measurement, if the maximum gradient is exceeded again, the new measured value will be stored in the RAM.



Errors are not stored with the monitoring of gradients. The only purpose is to extract implausible measured values (malfunctions).



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_TCO_GRD_MAX_DIAG� XE "C_TCO_GRD_MAX_DIAG:def" ��1�0...FEH�0...190,5�0,75�°C/500msec��Maximum coolant temperature gradient for diagnostic.���������Coolant temperature at start  TCO_ST

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TCO_ST� XE "TCO_ST:def" ��V/S�0...FEH�-48...142,5�0,75�°C��Coolant temperature at engine operating state start (LV_ST).��������Input data:

TCO� XE "TCO:use" ��LV_ST� XE "LV_ST:use" �����

TCO_ST is the coolant temperature at the time of transition from engine stop (LV_ES) to start (LV_ST). It is updated with the current TCO-value as long as the engine operation state start (LV_ST) is not exited to idle or part load.



�Coolant temperature at re-start TCO_REST

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TCO_REST� XE "TCO_REST:def" ��V/S�0...FEH�-48...142,5�0,75�°C��Coolant temperature stored to detect a re-start event.��������Input data:

TCO� XE "TCO:use" ��N� XE "N:use" ��LV_ES� XE "LV_ES:use" ��IP_N_MAX_TOL_ST__TCO� XE "IP_N_MAX_TOL_ST__TCO:use" ���FUNCTION DESCRIPTION:

General information:



A timer is started when N ( IP_N_MAX_TOL_ST__TCO.

If the engine operating state engine stopped (LV_ES) is detected after idle or part load before the timer has reached it’s maximum value C_T_MAX_REST, the related coolant temperature is stored :



			TCO_REST	(	TCO



Instead if the engine operating state engine stopped (LV_ES) is detected after the timer has reached it’s maximum, FFH is stored. If the engine stalls before N is exceeding IP_N_MAX_TOL_ST__TCO   FFH is stored also.

TCO_REST is used as input for the restart-detection function.



Calibration data:



Name�Type�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_T_MAX_REST�2U�1�1...FFFFH�0,01...655,35�0,01�sec��Duration  between LV_IS and LV_ES, to detect LV_REST.��������

�Intake Air Temperature Variable TIA

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TIA� XE "TIA:def" ��V�0...FEH�-48...142,5�0,75�°C��Induction air temperature��������

Input data:

TIA_MES� XE "TIA_MES:use" ������FUNCTION DESCRIPTION:

General information:

The temperature TIA_MES  is monitored for unplausible gradient. 

TIA = TIA_MES

Except if :

The difference between the old and the new TIA_MES value exceeds the permissible gradient C_TIA_GRD_MAX_DIAG, then the TIA value remains unchanged.

During the next measurement, if the maximum gradient is exceeded again, the new measured value will be stored in the RAM.

Errors are not stored with the monitoring of gradients. The only purpose is to extract implausible measured values (malfunctions).

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_TIA_GRD_MAX_DIAG� XE "C_TIA_GRD_MAX_DIAG:def" ��1�0...FEH�0...190,5�0,75�°C/500msec��Maximum induction air temperature gradient for diagnostic.���������

Intake Air Temperature at Start TIA_ST

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TIA_ST� XE "TIA_ST:def" ��V�0...FEH�-48...142,5�0,75�°C��Intake Air Temperature at engine operating state start (LV_ST).��������Input data:

TIA� XE "TIA:use" ��LV_ST� XE "LV_ST:use" �����

TIA_ST is the Intake Air Temperature at the time of transition from engine stop (LV_ES) to start (LV_ST).



�Gear ratio

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��GR_MT� XE "GR_MT:def" ��V�0...5H�0...5�1�-��Gear Ratio for M/T vehicle��������Input data:

CONF_TCU� XE "CONF_TCU:use" ��CRK_VS_RR_N_RATIO_OSC� XE "CRK_VS_RR_N_RATIO_OSC:use" ��LV_VS_ERR� XE "LV_VS_ERR:use" ��LV_CRK_ERR� XE "LV_CRK_ERR:use" ���VS� XE "VS:use" ������FUNCTION DESCRIPTION:

General information:

In order to improve driveability with M/T vehicle, engaged gear ratio detection is needed for various functions : 

	- Minimum engine speed for fuel cut-off

	- Activation for injection pattern at rewetting





Formula section:



If 	CONF_TCU = 0

	and	LV_VS_ERR = 0

	and 	LV_CRK_ERR = 0

	and 	VS > 0

Then 	

		GR_MT = ID_GR_MT__CRK_VS_RR_N_RATIO_OSC

Else

		GR_MT = 0



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_GR_MT� XE "ID_GR_MT:def" ��6�00...05H�0...5�1�-��� XE "


�:def" ��������Gear ratio determination��������

�Idle speed actuator variables

Time delay  to apply drive correction

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_DRI_ISAPWM� XE "LV_DRI_ISAPWM:def" ��V�0...01H�0...1�1�-��Boolean for DRIVE or REVERSE engaged ( - / DRI ) with time delay applied.��������Input data:

LV_DRI� XE "LV_DRI:use" ������FUNCTION DESCRIPTION:



Engagement of DRIVE:



At transition from PARK/NEUTRAL to DRIVE (LV_DRI changes from 0 to 1) LV_DRI_ISAPWM is changed in the same way as LV_DRI after the time delay  IP_T_DLY_ISAPWM_DRI_INC__TCO has ellapsed. In opposite direction, i.e. at transition from DRIVE to PARK/NEUTRAL (LV_DRI changes from 1 to 0), LV_DRI_ISAPWM is also changed like LV_DRI after  IP_T_DLY_ISAPWM_DRI_DEC__TCO has ellapsed. 



These time delays are used to counteract the temperature influence of the converter, which locks the clutch when the DRIVE position is engaged.

� EMBED ExcelWorksheet  ���

�Engagement of REVERSE:



At transition from PARK/NEUTRAL to REVERSE additional to the time delay  IP_T_DLY_ISAPWM_DRI_INC__TCO for engaging DRIVE the time delay C_T_DLY_ISAPWM_DRI_INC has to be ellapsed before LV_DRI_ISAPWM is changed in the same way as LV_DRI:



	IP_T_DLY_ISAPWM_DRI_INC__TCO + C_T_DLY_ISAPWM_RVS_INC



In opposite direction, i.e. at transition from REVERSE to PARK/NEUTRAL, LV_DRI_ISAPWM is changed like LV_DRI after  IP_T_DLY_ISAPWM_DRI_DEC__TCO  + C_T_DLY_ISAPWM_DRI_DEC  has ellapsed. 



	IP_T_DLY_ISAPWM_DRI_DEC__TCO + C_T_DLY_ISAPWM_RVS_DEC



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_T_DLY_ISAPWM_RVS_INC� XE "C_T_DLY_ISAPWM_RVS_INC:def" ��1�0...FFH�-1.27...1.28�10�msec��Additional time delay to apply Idle charge - actuator opening increase at engage of REVERSE.��������C_T_DLY_ISAPWM_RVS_DEC� XE "C_T_DLY_ISAPWM_RVS_DEC:def" ��1�0...FFH�-1.27...1.28�10�msec��Additional time delay to apply Idle charge - actuator opening decrease at disengage of REVERSE.��������IP_T_DLY_ISAPWM_DRI_INC__TCO� XE "IP_T_DLY_ISAPWM_DRI_INC__TCO:def" ��6�0...FFH�0...2.55�10�msec��Time delay to apply Idle charge - actuator opening increase at engage of DRIVE.��������IP_T_DLY_ISAPWM_DRI_DEC__TCO� XE "IP_T_DLY_ISAPWM_DRI_DEC__TCO:def" ��6�0...FFH�0...2.55�10�msec��Time delay to apply Idle charge - actuator opening decrease at disengage of DRIVE.��������
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