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��General

A distinction is made on principle between the basic operating states and the auxiliary functions.

The basic operating states (e.g. LV_ES, LV_ST, LV_IS, LV_PL, LV_PU & LV_PUC) are independent basic functions which can only occur alternatively. Contrary to this, auxiliary functions can be simultaneously active and they always are superimposed on a basic operating state.



Engine operating state detection

General information:

If the detection of an engine operating state influences several output signals, this engine operating state is described in the chapter ” Basic Operating States ”.

The engine operating state transitions are dependent on throttle position and engine speed.

The driver must be able to switch - off the engine by the ignition key in any operating state. To implement this, the battery voltage is measured.

For more explanations, refer to “ Acquisition of ignition key battery voltage “ in the major chapter “ Inputs “.



Power Latch 

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��PWL_DLY_CTR� XE "PWL_DLY_CTR:def" ��V�0...FFH�0...255�1�-��Display lock of power latch resources by several functions��������Input data:

LV_IGK� XE "LV_IGK:use" ��LV_ES� XE "LV_ES:use" �����General information:

Ignition key on activates the power supply. The controller then starts initialization. During initialization the main relay is switched on. All actuators are supplied by the main relay with battery voltage, except ignition coils which are supplied from ignition key.

The power latch function is activated after ignition key off recognition and engine stopped. The power latch function holds the main relay active (and therefore the power supply) for a certain time. In this time for example learned values and detected failures can be stored to the flash. After expiration of  the delay time main relay and power supply are switched off by the controller.

Furthermore certain functionalities can request continuation of post operating phase by increment of PWL_DLY_CTR. If they need no more power latch ressources, they can stop their request by decrementation of PWL_DLY_CTR.



The detection of power latch is done every 10 ms.

Application conditions:

Activation:

During initialization, main relay is switched to on.

Deactivation:

If the conditions (LV_IGK = 0) AND (LV_ES = 1) are fulfilled for an uninterrupted time C_T_MAX_ECU and PWL_DLY_CTR = 0, main relay and power supply are switched to off. After expiration of C_T_MAX_ECU a timer C_T_MAX_DLY_ECU will be initialized if PWL_DLY_CTR ( 0 and main relay is switched off latest after expiration of C_T_MAX_DLY_ECU.



� EMBED PowerPoint.Show.4  ���



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_T_MAX_ECU� XE "C_T_MAX_ECU:def" ��1�0...FFFFH�0...65535�1�s��Duration of the normal power latch��������C_T_MAX_DLY_ECU� XE "C_T_MAX_DLY_ECU:def" ��1�0...FFFFH�0...65535�1�s��Maximum on-time of ECU after ignition key off.��



�Function initialization

After initialization of the operating system and self - diagnosis of the control unit, the engine functions are assigned to their initial values.

The first measured values are diagnosed and backup values are made available as appropriate.





Reset with the system running

Input data:

N� XE "N:use" ��NC_N_MIN� XE "NC_N_MIN:use" ��N_32� XE "N_32:use" ��IP_N_MAX_TOL_ST__TCO� XE "IP_N_MAX_TOL_ST__TCO:use" ���LV_ST� XE "LV_ST:use" ������FUNCTION DESCRIPTION:

General information:

If a reset occurs for N ( NC_N_MIN, initialization is performed as for an under-voltage reset.

In the case of an engine speed N_32 ( IP_N_MAX_TOL_ST__TCO the engine operating state start (LV_ST) is not executed.

Instead, the system immediately branches to the current engine operating state.

�Engine operating state  “ Engine Stopped ” ( LV_ES )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_ES� XE "LV_ES:def" ��V�0...01H�0...1�1�-��Engine operating state ” Engine Stopped ” - Engine Operating State = ES.��������Input data:

LV_IGK� XE "LV_IGK:use" ��LV_ST� XE "LV_ST:use" ��N� XE "N:use" ��NC_N_MIN� XE "NC_N_MIN:use" ���FUNCTION DESCRIPTION:

General information:

The engine operating state engine stopped (LV_ES) is characterized by ignition key on

( LV_IGK = 1 (Active) ) and N < NC_N_MIN.

In this engine operating state, the functions are assigned to initialization values.

The entire scope of diagnosis and actuator control is accessible.

Application conditions:

Deactivation:

Exit to LV_ST : Start

	During the synchronisation phase, the tooth duration is taken into account to calculate 	the engine speed.

	If 	N  (  NC_N_MIN is detected in the operating state engine stopped (LV_ES)

	then	the fuel pump is switched on

		(refer to chapter : “ Relays control “ in major chapter “ Auxiliary Functions “)

	and	the first injection is performed

		(refer to chapter : “ Fuel injection output “ in major chapter “ Outputs “)

�Basic Operating States : LV_ST, LV_IS, LV_PL, LV_PU, LV_PUC

Engine operating state : “ Start ” ( LV_ST )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_ST� XE "LV_ST:def" ��V�0...01H�0...1�1�-��Engine operating state ” Start ” - Engine Operating State = ST.��������CYCNR_ES_ST� XE "CYCNR_ES_ST:def" ��-�0...FFFFH�0...65535�1�-��Cycle-counter started at transition from LV_ES to LV_ST.��������Input data:

LV_CT� XE "LV_CT:use" ��N_32� XE "N_32:use" ��LV_IS� XE "LV_IS:use" ��LV_PL� XE "LV_PL:use" ���TCO� XE "TCO:use" ������FUNCTION DESCRIPTION:

General information:

The engine operating state ” Start ” (LV_ST) is detected from all engine operating states via means of engine speed.



At transition from LV_ES to LV_ST the cycle-counter CYCNR_ES_ST is started; it will be incremented each segment and reset at exit to LV_IS or LV_PL (see also chapter „Start break-off detection“).

Application conditions:

Deactivation:

1) Exit to LV_IS: Idle Speed

	a)		N_32 ( IP_N_MAX _TOL_ST__TCO

	b) and		LV_CT = 1

2) Exit to LV_PL : Part Load

	a)		N_32 ( IP_N_MAX_TOL_ST__TCO

	b) and		LV_CT = 0



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_N_MAX_TOL_ST__TCO� XE "IP_N_MAX_TOL_ST__TCO:def" ��9�0...FFH�0...8160�32 �rpm��High engine speed threshold between LV_ST and LV_IS.��������

�Engine operating state : “ Idle Speed ” ( LV_IS )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_IS� XE "LV_IS:def" ��V�0...01H�0...1�1�-��Engine operating state ” Idle Speed ” - Engine Operating State = IS.��������Input data:

LV_CT� XE "LV_CT:use" ��N_SP_IS_MAX� XE "N_SP_IS_MAX:use" ��N_32� XE "N_32:use" ��N� XE "N:use" ���LV_ST� XE "LV_ST:use" ��LV_PL� XE "LV_PL:use" ��LV_PU� XE "LV_PU:use" ����FUNCTION DESCRIPTION:

Application conditions:

Deactivation:

1) Exit to LV_ST : Start

	a)		N_32 < C_N_MAX_BOL_ST

2) Exit to LV_PL : Part Load

	a)		N_32 ( C_N_MAX_BOL_ST

	b) and		LV_CT = 0

3) Exit to LV_PU : Trailing Throttle

	a)		N ( N_SP_IS_MAX

	b) and		LV_CT = 1

	c) and		N_32 ( C_N_MAX_BOL_ST

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_N_MAX_BOL_ST� XE "C_N_MAX_BOL_ST:def" ��1�0...FFH�0...8160�32�rpm��Engine speed threshold to detect LV_ES from LV_PL or LV_FL or LV_IS.��������

�Engine operating state : “ Part Load ” ( LV_PL )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_PL� XE "LV_PL:def" ��V�0...01H�0...1�1�-��Engine operating state ” Part Load ” - Engine Operating State = PL.��������LV_PU_PUC_TRA_FAST� XE "LV_PU_PUC_TRA_FAST:def" ��V�0...01H�0...1�1�-��Boolean for fast deceleration status - (Passive / Active).��������Input data:

N� XE "N:use" ��N_32� XE "N_32:use" ��N_SP_IS_MAX� XE "N_SP_IS_MAX:use" ��TCO� XE "TCO:use" ���LV_CT� XE "LV_CT:use" ��LV_ST� XE "LV_ST:use" ��LV_IS� XE "LV_IS:use" ��LV_PU� XE "LV_PU:use" ���C_N_MAX_BOL_ST� XE "C_N_MAX_BOL_ST:use" ��TPS_GRD� XE "TPS_GRD:use" ��MAF_MMV_DIF� XE "MAF_MMV_DIF:use" ��MAF_MMV� XE "MAF_MMV:use" ���FUNCTION DESCRIPTION:

Application conditions:

Deactivation:

1) Exit to LV_ST : Start

	a)		N_32 < C_N_MAX_BOL_ST

2) Exit to LV_IS : Idle Speed

	a)		N_32 ( C_N_MAX_BOL_ST

	b) and		N < N_SP_IS_MAX

	c) and		LV_CT = 1

3) Exit to LV_PU : Trailing Throttle

	a)		N ( N_SP_IS_MAX

	b) and		LV_CT = 1

	c) and		N_32 ( C_N_MAX_BOL_ST

Fast Deceleration Detection : LV_PU_PUC_TRA_FAST

	If		( (TPS_GRD( > C_TPS_GRD_MIN_PU  and  TPS_GRD < 0 )

		and	TCO > C_TCO_MIN_PU

		and	MAF_MMV_DIF > C_MAF_MMV_DIF_MIN_PU

		and	msb(MAF_MMV) > IP_MAF_MMV_MIN_PU__N_32

	then

		If	( N_32 ( C_N_MIN_LGRD_PU  or  N_GRD > C_N_GRD_MIN_PU ) 

		then	LV_PU_PUC_TRA_FAST = 1

	else		LV_PU_PUC_TRA_FAST = 0



�Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_MAF_MMV_MIN_PU__N_32� XE "IP_MAF_MMV_MIN_PU__N_32:def" ��6�0...FFH�0...1389�5,45�mg/TDC���������MAF_MMV threshold to detect fast deceleration.��������C_TPS_GRD_MIN_PU� XE "C_TPS_GRD_MIN_PU:def" ��1�0...FFH�0...2988�11,72�°TPS/sec��TPS_GRD threshold to detect fast deceleration.��������C_TCO_MIN_PU� XE "C_TCO_MIN_PU:def" ��1�0...FEH�-48...142,5�0,75�°C��Coolant temperature threshold to detect fast deceleration.��������C_MAF_MMV_DIF_MIN_PU� XE "C_MAF_MMV_DIF_MIN_PU:def" ��1�0...FFH�0...1389 �5,45�mg/TDC��MAF_MMV_DIF threshold to detect fast deceleration.��������C_N_MIN_LGRD_PU� XE "C_N_MIN_LGRD_PU:def" ��1�0...FFH�0...8160�32�rpm��Engine speed threshold to detect fast deceleration.��������C_N_GRD_MIN_PU� XE "C_N_GRD_MIN_PU:def" ��1�80...7FH�-4096...4064�32�rpm/sec��Engine speed gradient threshold to detect fast deceleration.���������Engine operating state : “ Trailing Throttle ” ( LV_PU )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_PU� XE "LV_PU:def" ��V�0...01H�0...1�1�-��Engine operating state ” Trailing Throttle ” - Engine Operating State = PU��������Input data:

LV_CT� XE "LV_CT:use" ��LV_PU_PUC_TRA_FAST� XE "LV_PU_PUC_TRA_FAST:use" ��LV_PL� XE "LV_PL:use" ��LV_IS� XE "LV_IS:use" ���LV_PUC� XE "LV_PUC:use" ��LV_RLY_ACCOUT� XE "LV_RLY_ACCOUT:use" ��N� XE "N:use" ��N_32� XE "N_32:use" ���N_SP_IS_MAX� XE "N_SP_IS_MAX:use" ��N_GRD� XE "N_GRD:use" ��IGA_PU_PUC� XE "IGA_PU_PUC:use" ��TCO� XE "TCO:use" ���FUNCTION DESCRIPTION:

Application conditions:

Deactivation:

1) Exit to LV_PL : Part Load

	a)		LV_CT = 0

2) Exit to LV_IS : Idle Speed

	a)		LV_CT = 1

	b) and		N < N_SP_IS_MAX

3) Exit to LV_PUC : Trailing Throttle Fuel Cut Off

		a)	LV_CT = 1

		b) and

			b1)	N_32 ( IP_N_MIN_PUC__TCO__GR_MT + Hysteresis

				b2) or	N_32 ( IP_N_ACCIN_MIN_PUC__TCO__GR_MT + Hyst.

					(LV_RLY_ACCOUT = 1)

		c) and		ISAPWM_D_IS is inactive

		d) and

			d1)	  N_32 ( C_N_MAX_INF

			d2) or	( N_32 < C_N_MAX_INF and N_GRD ( C_N_GRD_MIN )

Remark :

The conditions to leave immediately or to stay temporarily in trailing throttle (LV_PU) to trailing throttle fuel cut-off (LV_PUC) are depending on the type of deceleration (LV_PU_PUC_TRA_FAST) and engine speed threshold (N_32).

( refer to the chapter “ Trailing throttle ignition angle correction (IGA_PU_PUC) “ in the major chapter “ Ignition “ )

�Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_N_MIN_PUC__TCO__GR_MT� XE "IP_N_MIN_PUC__TCO__GR_MT:def" ��6*6�0...FFH�0...8160�32�rpm��LV_PUC engine speed threshold.��������IP_N_ACCIN_MIN_PUC__TCO__GR_MT� XE "IP_N_ACCIN_MIN_PUC__TCO__GR_MT:def" ��6*6�0...FFH�0...8160�32�rpm��LV_PUC engine speed threshold with air conditioning compressor active.��������C_N_MAX_INF� XE "C_N_MAX_INF:def" ��1�0...FFH�0...8160�32�rpm��Engine speed threshold for intercept function.��������C_N_GRD_MIN� XE "C_N_GRD_MIN:def" ��1�80...FFH�-4096...0�32�rpm/sec��Negative engine speed gradient threshold when ISAPWM_D_IS is inactive.��������

�Engine operating state : “ Trailing Throttle Fuel Cut Off ” ( LV_PUC )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_PUC� XE "LV_PUC:def" ��V�0...01H�0...1�1�-��Engine operating state ” Trailing Throttle Fuel Cut - Off ” - Engine Operating State = PUC.��������Input data:

LV_CT� XE "LV_CT:use" ��C_N_GRD_MIN� XE "C_N_GRD_MIN:use" ��N� XE "N:use" ��N_32� XE "N_32:use" ���N_SP_IS_MAX� XE "N_SP_IS_MAX:use" ��N_GRD� XE "N_GRD:use" ��TCO� XE "TCO:use" ��ISAPWM_D_IS� XE "ISAPWM_D_IS:use" ���LV_PL� XE "LV_PL:use" ��LV_IS� XE "LV_IS:use" ��LV_PU� XE "LV_PU:use" ��LV_RLY_ACCOUT� XE "LV_RLY_ACCOUT:use" ���IP_N_MIN_PUC__TCO__GR_MT� XE "IP_N_MIN_PUC__TCO__GR_MT:use" ��IP_N_ACCIN_MIN_PUC__TCO__GR_MT� XE "IP_N_ACCIN_MIN_PUC__TCO__GR_MT:use" ��C_N_MAX_INF� XE "C_N_MAX_INF:use" ����FUNCTION DESCRIPTION:

General information:

The engine speed threshold for the detection of LV_PUC is derived from a characteristic as a function of coolant temperature IP_N_MIN_PUC__TCO__GR_MT. There is a special characteristic for the air condition compressor active IP_N_ACCIN_MIN_PUC__TCO__GR_MT.

Limp Home :

If a present failure is detected on the idle-charge actuator (refer to chapter „Diagnosis management“), the engine speed threshold for the detection of trailing throttle fuel cut-off (LV_PUC) is set to C_N_MIN_PUC_DIAG (limp-home value). This causes trailing throttle fuel cut-off  to be shifted towards higher engine speed when the engine is at operating temperature.

Function ” LV_PUC Hysteresis ” :

When entering trailing throttle fuel cut-off (LV_PUC), the engine speed hysteresis is set to a larger value, i.e. C_N_HYS_MAX_PUC, and a cycle counter is loaded with an adjustable number, i.e. C_CYCNR_HYS_PUC. The cycle counter is decremented at intervals of a crank angle segment in any engine operating state except trailing throttle fuel cut-off (LV_PUC).

When the counter has been ran down, the engine speed hysteresis is reset to the value C_N_HYS_MIN_PUC. This measure is to prevent the injection system from being switched on and off continuously, which is undesirable.

If the coolant temperature is below the threshold C_TCO_MIN_PUC_ST when the engine is started, then the engine speed hysteresis for the detection of trailing throttle fuel cut off LV_PUC is increased to an adjustable value, i.e. C_N_HYS_PUC_ST, for an adjustable number of cycles C_CYCNR_HYS_PUC_ST. This results in faster catalyst heat-up during trailing throttle operation.

When the trailing throttle fuel cut-off (LV_PUC) is active, the individual cylinder restart fuel feed function can be started.

�Description:
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Application conditions:

Deactivation:

1) Exit to LV_IS : Idle Speed

	a)		LV_CT = 1

	b) and

		b1)

			b12)		N_32 < IP_N_MIN_PUC__TCO__GR_MT

			b13)  or	N_32 < IP_N_ACCIN_MIN_PUC__TCO__GR_MT

					( LV_RLY_ACCOUT = 1 )

		b2) or

			b21)		N_32 < C_N_MAX_INF

			b22) and	N_GRD < C_N_GRD_MIN

		b3) or

			b31)		N_32 < C_N_MAX_INF

			b32) and	N_GRD < C_N_GRD_MIN_D

					( ISAPWM_D_IS is active )

	c) and		N < N_SP_IS_MAX

�2) Exit to LV_PU : Trailing Throttle

	a)		LV_CT = 1

	b) and

		b1)

			b12)		N_32 < IP_N_MIN_PUC__TCO__GR_MT

			b13)  or	N_32 < IP_N_ACCIN_MIN_PUC__TCO__GR_MT

					( LV_RLY_ACCOUT = 1 )

		b2) or

			b21)		N_32 < C_N_MAX_INF

			b22) and	N_GRD < C_N_GRD_MIN

		b3) or

			b31)		N_32 < C_N_MAX_INF

			b32) and	N_GRD < C_N_GRD_MIN_D

					( ISAPWM_D_IS is active )

	c) and		N ( N_SP_IS_MAX



3) Exit to LV_PL: Part Load

	a)		LV_CT = 0



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_N_GRD_MIN_D� XE "C_N_GRD_MIN_D:def" ��1�80...00H�- 4096...0�32�rpm/s.��Negative engine speed gradient threshold when ISAPWM_D_IS is active.��������C_N_MIN_PUC_DIAG� XE "C_N_MIN_PUC_DIAG:def" ��1�0...FFH�0...8160�32�rpm��Engine speed threshold for trailing throttle fuel cut off limp home.��������C_N_HYS_MAX_PUC� XE "C_N_HYS_MAX_PUC:def" ��1�0...FFH�0...8160�32�rpm��Engine speed hysteresis set entering LV_PUC.��������C_N_HYS_MIN_PUC� XE "C_N_HYS_MIN_PUC:def" ��1�0...FFH�0...8160�32�rpm��Engine speed hysteresis reset when C_CYCNR_HYS_PUC_xx achieved.��������C_N_HYS_PUC_ST� XE "C_N_HYS_PUC_ST:def" ��1�0...FFH�0...8160�32�rpm��Engine speed hysteresis set entering LV_PUC in cold condition.��������C_CYCNR_HYS_PUC� XE "C_CYCNR_HYS_PUC:def" ��1�0...FFFFH�0...65535�x Segment� ° CRK��Cycle counter to reset the LV_PUC engine speed hysteresis��������C_CYCNR_HYS_PUC_ST� XE "C_CYCNR_HYS_PUC_ST:def" ��1�0...FFFFH�0...65535�x Segment�° CRK��Cycle counter to reset the LV_PUC engine speed hysteresis in cold condition.��������C_TCO_MIN_PUC_ST� XE "C_TCO_MIN_PUC_ST:def" ��1�0...FEH�- 48...142,5�0,75�° C��Coolant temperature to select the LV_PUC engine speed hysteresis.��������



�Basic functions : LV_FL, LV_AE, LV_PUR, LV_INF, LV_REAC

Full Load  ( LV_FL )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_FL� XE "LV_FL:def" ��V�0...01H�0...1�1�-��Basic function ” Full Load ” - LV_FL = FL��������Input data:

TPS� XE "TPS:use" ��N_32� XE "N_32:use" ��TCO� XE "TCO:use" ��VS� XE "VS:use" ���LV_AE� XE "LV_AE:use" ��LV_PL� XE "LV_PL:use" ��LV_TPS_FL� XE "LV_TPS_FL:use" ��C_TPS_HYS_FL� XE "C_TPS_HYS_FL:use" ���ID_TPS_FL__N_32� XE "ID_TPS_FL__N_32:use" ������FUNCTION DESCRIPTION:

General information:

The throttle position angle threshold required for detection of the full load state (LV_FL) is derived from an engine speed related table.

Another acceleration enrichment (LV_AE) cannot be triggered during full load (LV_FL); an existing acceleration enrichment (LV_AE) intervention continues, taking into account maximum injection time value selection.



Description:
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�Application conditions:

Activation: LV_FL = FL

	a)		LV_TPS_FL = 1 (Active)

	b) and		N_32 ( C_N_MIN_FL

	c) and	

		c1)		TCO ( C_TCO_MIN_FL

		c2) or		VS ( C_VS_MIN_FL

				(detected for the first time after system initialisation)

Deactivation: LV_FL = -

	a)		LV_TPS_FL = 0 (Passive)

	b) or		N_32 < C_N_MIN_FL

	c) or		

		c1)	 	TCO < C_TCO_MIN_FL

		c2) and 	VS < C_VS_MIN_FL

				(since system initialisation)

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_N_MIN_FL� XE "C_N_MIN_FL:def" ��1�0...FFH�0...8160�32�rpm��Engine speed threshold for LV_FL detection.��������C_TCO_MIN_FL� XE "C_TCO_MIN_FL:def" ��1�0...FEH�-48...142,5�0,75�°C��Coolant temperature threshold for LV_FL detection.��������C_VS_MIN_FL� XE "C_VS_MIN_FL:def" ��1�0...FFH�0...255�1�km / h��Vehicle speed threshold for LV_FL detection. ��������

�Acceleration Enrichment  ( LV_AE )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_AE� XE "LV_AE:def" ��V�0...01H�0...1�1�-��Basic function ” Acceleration Enrichment ” - LV_AE = AE.��������Input data:

LV_CT� XE "LV_CT:use" ��LV_PL� XE "LV_PL:use" ��LV_PUR� XE "LV_PUR:use" ��N_32� XE "N_32:use" ���TCO� XE "TCO:use" ��TPS� XE "TPS:use" ��TPS_GRD� XE "TPS_GRD:use" ��LV_DRI_ISAPWM� XE "LV_DRI_ISAPWM:use" ���TI_AE� XE "TI_AE:use" ��LV_VS_MAX� XE "LV_VS_MAX:use" ��LV_IS� XE "LV_IS:use" ��LV_TPS_ERR� XE "LV_TPS_ERR:use" ���LV_TPS_PLAUS_ERR� XE "LV_TPS_PLAUS_ERR:use" ��LV_RLY_ACCOUT_CTRL� XE "LV_RLY_ACCOUT_CTRL:use" ��TAR_GC� XE "TAR_GC:use" ����FUNCTION DESCRIPTION:

General information:

The acceleration enrichment function (LV_AE) is activated if:

	- Throttle position gradient (TPS_GRD), determined in part load (LV_PL), exceeds a 	threshold.

	- Gear ratio with A/T (TAR_GC) is increasing or A/C swithed ON in Idle and coolant 	temperature is below a threshold

Application conditions:

Activation: LV_AE= AE

a)				LV_CT = 0

	a1) and	TPS_GRD	(	ID_TPS_GRD_BOL_AE(_AT)__N_32__TPS

						+ 	ID_TPS_GRD_ADD_AE(_AT)__TCO

	a2) and		TPS_GRD	(	0

b) or 

	b1)		TCO < C_TCO_DRI_MIN_AE

	b2)	and 	

			c1) LV_IS = 1 

			c2) and Transition A/C Off -> On	

				(LV_RLY_ACCOUT_CTRL = 0 -> 1)

			or

			d1) TAR_GCn > TAR_GCn-1

e) and		No Cylinder shut-off

f) and	No disabling conditions for fuel enrichment due to an auxiliary function

		(LV_VS_MAX = 0) 	

�Remark : Limp home function

In case of a failure currently detected at the throttle position sensor (LV_TPS_ERR = 1 or LV_TPS_PLAUS_ERR = 1) a substitute value is available. In this case, the release threshold for the instationary function LV_AE / LV_PUR (TPS_GRD condition) is modified to be less sensitive by addition of C_TPS_GRD_ADD_DIAG. These conditions have only to be met to trigger acceleration enrichment (LV_AE).

Deactivation: LV_AE = -

After being activated, acceleration enrichment function (LV_AE) continues until it is automatically deactivated (TI_AE = 0), or until it is disabled by one of the following events :

a)			LV_CT = 1

	a1) and 	Engine operating state idle not active LV_IS = 0

b) or		Transition Drive (LV_DRI_ISAPWM = 1) -> Park/Neutral (LV_DRI_ISAPWM = 0)

	b1) and 	Engine operating state idle not active LV_IS = 0

c) or		Transition A/C requested (LV_ACCIN = 1) -> A/C off (LV_ACCIN = 0)

	c1) and 	Engine operating state idle not active LV_IS = 0

d) or		disabling conditions for fuel enrichment due to an auxiliary function

			( LV_VS_MAX = 1 (Active) )

e) or		cylinder shut-off active.

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_TPS_GRD_BOL_AE(_AT)__N_32__TPS� XE "ID_TPS_GRD_BOL_AE(_AT)__N_32__TPS:def" ��6 x 4�0...FFH�0...2988�11,71�° TPS / sec��� XE "


�:def" ��������Throttle position gradient threshold versus N_32 and TPS for LV_AE detection.��������ID_TPS_GRD_ADD_AE(_AT)__TCO� XE "ID_TPS_GRD_ADD_AE(_AT)__TCO:def" ��6�80...7FH�- 1500...1488�11,71�° TPS / sec��� XE "


�:def" ��������Throttle position gradient threshold versus TCO for LV_AE detection.��������C_TPS_GRD_ADD_DIAG� XE "C_TPS_GRD_ADD_DIAG:def" ��1�0...FFH�0...2988�11,71�° TPS / sec��Throttle position gradient threshold for LV_AE limp home detection.��������C_TCO_DRI_MIN_AE� XE "C_TCO_DRI_MIN_AE:def" ��1�0...FEH�-48...142,5�0,75�°C��Maximum coolant temperature to activate AE after a transition Neutral -> Drive��������

�Trailing Throttle Fuel Reduction ( LV_PUR )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_PUR� XE "LV_PUR:def" ��V�0...01H�0...1�1�-��Basic function ” Trailing Throttle Fuel Reduction ” - LV_PUR = PUR.��������Input data:

LV_TPS_FL� XE "LV_TPS_FL:use" ��TPS� XE "TPS:use" ��TPS_GRD� XE "TPS_GRD:use" ��N_32� XE "N_32:use" ���LV_AE� XE "LV_AE:use" ��LV_PUC� XE "LV_PUC:use" ��TCO� XE "TCO:use" ��LV_TPS_ERR� XE "LV_TPS_ERR:use" ���C_TPS_GRD_ADD_DIAG� XE "C_TPS_GRD_ADD_DIAG:use" ��LV_VS_MAX� XE "LV_VS_MAX:use" ��TI_PUR� XE "TI_PUR:use" ��L_INH_IV_[CYL]� XE "L_INH_IV_[CYL]:use" ���LV_TPS_PLAUS_ERR� XE "LV_TPS_PLAUS_ERR:use" ������FUNCTION DESCRIPTION:

General information:

The trailing throttle fuel reduction function (LV_PUR) is triggered when the negative throttle position gradient TPS_GRD reaches or falls below a threshold.

The states LV_AE and LV_PUR can be simultaneously active.

The dashpot function is reset independently of LV_PUR.

Application conditions:

Activation: LV_PUR = PUR

a)			LV_TPS_FL = 0

b) and

	b1)		(TPS_GRD (	(	ID_TPS_GRD_BOL_PUR(_AT)__N_32__TPS

					+ 	ID_TPS_GRD_ADD_PUR(_AT)__TCO

	b2) and	TPS_GRD < 0

c) and	No disabling conditions for fuel enrichment due to an auxiliary function.

			( LV_VS_MAX = 0 (Passive) )



Remark : Limp home function

In case of a present failure detected on the throttle position sensor (LV_TPS_ERR = 1 or LV_TPS_PLAUS_ERR = 1), a substitute value is available. In this case, the release threshold for the instationary function LV_AE / LV_PUR (TPS_GRD condition) is modified to be less sensitive by addition of C_TPS_GRD_ADD_DIAG. 



Deactivation: LV_PUR = -

After being activated, the trailing throttle fuel reduction function (LV_PUR) continues until it is automatically deactivated (TI_PUR = 0), or until it is disabled by one of the following events :

a)			LV_TPS_FL = 1

b) or		disabling conditions for fuel enrichment due to an auxiliary function

			( LV_VS_MAX = 1 (Active) )

c) or		the injection of one or more cylinders is inhibited (L_INH_IV_(CYL = 1)

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_TPS_GRD_BOL_PUR(_AT)__N_32__TPS� XE "ID_TPS_GRD_BOL_PUR(_AT)__N_32__TPS:def" ��6 x 4�0...FFH�0...2988�11,71�° TPS / sec��Throttle position gradient threshold versus N_32 and TPS for LV_PUR detection.��������ID_TPS_GRD_ADD_PUR(_AT)__TCO� XE "ID_TPS_GRD_ADD_PUR(_AT)__TCO:def" ��6�80...7FH�- 1500...1488�11,71�° TPS / sec��Throttle position gradient threshold versus TCO for LV_PUR detection.���������Intercept function  ( LV_INF )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_INF� XE "LV_INF:def" ��V�0...01H�0...1�1�-��Basic function ” Intercept ”- LV_INF = INF.��������LV_N_GRD_INF� XE "LV_N_GRD_INF:def" ��V�0...01H�0...1�1�-��” Intercept ” conditions for ignition intervention -  ( Passive / Active ).��������Input data:

LV_PU� XE "LV_PU:use" ��LV_PUC� XE "LV_PUC:use" ��LV_IS� XE "LV_IS:use" ��N_GRD� XE "N_GRD:use" ���C_N_GRD_MIN� XE "C_N_GRD_MIN:use" ��C_N_GRD_MIN_D� XE "C_N_GRD_MIN_D:use" ��C_N_MAX_INF� XE "C_N_MAX_INF:use" ��N_DIF� XE "N_DIF:use" ���N_32� XE "N_32:use" ��ISAPWM_D_IS� XE "ISAPWM_D_IS:use" ��LV_CT� XE "LV_CT:use" ��C_ISAPWM_LGRD_D� XE "C_ISAPWM_LGRD_D:use" ���FUNCTION DESCRIPTION:

General information:

In the engine operating conditions trailing throttle (LV_PU), trailing throttle fuel cut-off (LV_PUC) or restart fuel feed function (LV_PUR) active in idle speed (LV_IS), the intercept function (LV_INF) can be enabled below an engine speed threshold C_N_MAX_INF.

The engine-speed gradient N_GRD is monitored for this purpose.

The engine operating state trailing throttle fuel cut-off (LV_PUC) is aborted when the intercept function (LV_INF) is triggered, and a transition to trailing throttle (LV_PU) or idle speed (LV_IS) takes place.

Application conditions:

Activation: LV_INF = INF

a)	If		LV_CT = 1

		and	N_32 < C_N_MAX_INF

		and	N_GRD < C_N_GRD_MIN

	then		LV_N_GRD_INF = 1 (Active)

		and	an ignition intervention is initiated to counteract the high negative engine 			speed gradient.

	else		LV_N_GRD_INF = 0 (Passive)

�b)	If		LV_CT = 1

		and	N_DIF ( 0

	then

		If		N_32 < C_N_MAX_INF

			and	N_GRD < C_N_GRD_MIN_D

			and	ISAPWM_D_IS inactive

	then		a “ D - component “ from idle speed regulation correction becomes 

			effective (and a timer C_T_MIN_D_ISA is activated) in order to facilitate 

			an engine intercept without drop below the nominal engine idle speed.

Deactivation: LV_INF = -

a)			After being activated, the intercept function (LV_INF) continues until it is 

			automatically deactivated (with ignition intervention).



b) or		( LV_CT = 0 or N_DIF > 0)

			The “D - component” of idle speed regulation correction is controlled 

			down to 0 using C_ISAPWM_LGRD_D (limitation gradient) and the timer 

			C_T_MIN_D_ISA is reset.



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_T_MIN_D_ISA� XE "C_T_MIN_D_ISA:def" ��1�01...FFFFH�0,01...655,35�0,01�sec��Time delay to abort D - component idle-control device with LV_INF function.��������

�Re-start fuel feed function  ( LV_REAC )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_REAC� XE "LV_REAC:def" ��V�0...01H�0 :1�1�-��Basic function ” Re-start fuel feed ”- LV_REAC = REAC.��������Input data:

LV_PU� XE "LV_PU:use" ��LV_PUC� XE "LV_PUC:use" ��LV_IS� XE "LV_IS:use" ��LV_PL� XE "LV_PL:use" ���LV_AE� XE "LV_AE:use" ������FUNCTION DESCRIPTION:

General information:

In order to obtain a soft engine torque built, the ignition angle is controlled from the trailing throttle fuel cut-off (LV_PUC) ignition angle to the new target ignition angle using a gradient limitation.



If ignition intervention for re-start fuel feed function is active, then LV_REAC = 1 ( REAC ).

Application conditions:

Activation: LV_REAC = 1 ( REAC )

Re-start fuel feed at idle (LV_IS) or at trailing throttle (LV_PU) or at part load (LV_PL) (with or without acceleration enrichment (LV_AE)) is enabled while the trailing throttle fuel cut-off (LV_PUC) is active, when the corresponding engine operating state is performed.

Deactivation: LV_REAC = 0 ( - )

After being activated, the re-start fuel feed at idle (LV_IS) or at trailing throttle (LV_PU) or at part load (LV_PL) continues until it is automatically de-activated (when ignition intervention is over).



�Auxiliary functions

Start break-off detection ( LV_ST_ES )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_ST_ES� XE "LV_ST_ES:def" ��V�0...01H�0...1�1�-��Detection of engine start break-off- ( Passive / Active ).��������Input data:

LV_ST� XE "LV_ST:use" ��LV_ES� XE "LV_ES:use" ��CYCNR_ES_ST� XE "CYCNR_ES_ST:use" ��N_32� XE "N_32:use" ���NC_N_MIN� XE "NC_N_MIN:use" ��IP_N_MAX_TOL_ST__TCO� XE "IP_N_MAX_TOL_ST__TCO:use" ��C_T_MAX_ECU� XE "C_T_MAX_ECU:use" ����FUNCTION DESCRIPTION:

General information:

For engine stall during start phase, i.e. transition from LV_ST to LV_ES before N_32 reaching IP_N_MAX_TOL_ST__TCO, the flag LV_ST_ES is set to 1. At the same time the counter CYCNR_ES_ST will be freezed to its actual value.

Additionally a timer is started at the transition from LV_ST to LV_ES. If the timer ellapses before a new start takes place (T > C_T_MIN_ECU_REST), LV_ST_ES is reset (see picture on this page) and CYCNR_ES_ST is set to zero.

Whereas LV_ST_ES remains set to 1 until the engine operation state start is exited to part load or idle if a new start takes place before the timer has ellapsed  (T < C_T_MIN_ECU_REST) In this case the counter CYCNR_ES_ST starts with the frozen value at the new start (see picture on next page). 

Description:
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 Remark : 



If C_T_MIN_ECU_REST is greater then C_T_MAX_ECU the housekeeping phase is extended to C_T_MIN_ECU_REST.

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_T_MIN_ECU_REST� XE "C_T_MIN_ECU_REST:def" ��1�1...FFFFH�0,01...655,35�0,01�sec��Time threshold to detect new start after start-break off.��������

�Restart detection function ( LV_REST )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_REST� XE "LV_REST:def" ��V�0...01H�0...1�1�-��Auxiliary function ” Restart ” - ( Passive / Active ).��������Input data:

TCO� XE "TCO:use" ��TCO_REST� XE "TCO_REST:use" ��LV_ST� XE "LV_ST:use" ��LV_IS� XE "LV_IS:use" ���LV_PL� XE "LV_PL:use" ��LV_ST_ES� XE "LV_ST_ES:use" ��LV_ES� XE "LV_ES:use" ��C_T_MIN_ECU_REST� XE "C_T_MIN_ECU_REST:use" ���C_T_MAX_ECU� XE "C_T_MAX_ECU:use" ��CYCNR_ES_ST� XE "CYCNR_ES_ST:use" �����FUNCTION DESCRIPTION:

General information:

The restart function is requested as an injection time correction during start and after start phase.

Application conditions:



LV_REST is updated each 500 ms at engine stop (LV_ES = 1).

There are 4 possible combinations regarding start - restart timing sequence:



a.) Case 1:



After start break-off is detected, LV_ST_ES is set to 1 (see chapter 1.4.1). This case is not considered as a restart and therefore the restart-flag LV_REST is set to 0.

If a new start takes place before the timer has ellapsed or before the end of the housekeeping-phase the factor IP_TIPR_FAC_ST_ES__TCO will be applied on preinjection time (see chapter „Injection“) at the next start and the calculation of start injection time deactivation factor will start with the previous freezed CYCNR_ES_ST-value.



� EMBED PowerPoint.Show.4  ���

b.) Case 2:



After start break-off is detected, LV_ST_ES is set to 1 (see chapter 1.4.1). This case is not considered as a restart and therefore the restart-flag LV_REST is set to 0. 

If a new start takes place after the timer has ellapsed or after the end of the housekeeping-phase no corrections are applied on the injection time.
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Remark : 



The housekeeping phase is extended to C_T_MAX_ECU  if C_T_MIN_ECU_REST is greater than C_T_MAX_ECU.





c.) Case 3:



After transition from engine start (LV_ST = 1) to engine stop (LV_ES = 1) LV_REST is checked each 500 ms to the end of the house keeping-phase. As the engine was operated in part load or idle before engine stop, the next start is considered as a restart if following conditions are fullfilled:



If 		TCO_REST < FFH 

	and 	TCO >= TCO_REST - C_TCO _DIF_MAX_REST



then	LV_REST = 1

else		LV_REST = 0



Therefore the restart-flag LV_REST is set to 1 during housekeeping phase as long as the coolant temperature did not drop to much. 

The calculation of start injection time deactivation factor will start with CYCNR_ES_ST = 0.
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c.) Case 4:



As the next start takes place after the end of the house keeping-phase LV_REST is checked only once at the new start, after receiving the stored TCO_REST from non-volatile memory. As the engine was operated in part load or idle before engine stop, the new start is considered as a restart if following conditions are fullfilled:



If 		TCO_REST < FFH 

	and 	TCO >= TCO_REST - C_TCO _DIF_MAX_REST



then	LV_REST = 1

else		LV_REST = 0



Therefore the restart-flag LV_REST is set to 1 before the new start only if TCO did not drop to much. The calculation of start injection time deactivation factor will start with CYCNR_ES_ST = 0.
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Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_TCO_DIF_MAX_REST� XE "C_TCO_DIF_MAX_REST:def" ��1�0...50H�0...60�0,75�°C��Coolant temperature threshold to detect LV_REST.��������

�Post - Start function  ( LV_TI_AST, LV_IGA_AST )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_TI_AST� XE "LV_TI_AST:def" ��V�0...01H�0...1�1�-��Injection intervention for auxiliary function ” Post - Start ” - ( Passive / Active ).��������LV_IGA_AST� XE "LV_IGA_AST:def" ��V�0...01H�0...1�1�-��Ignition intervention for auxiliary function ” Post - Start ” - ( Passive / Active ).��������CYCNR_ST_AST� XE "CYCNR_ST_AST:def" ��-�0...FFFFH�0...65535�1�-��Cyclet counter started at transition LV_ST to LV_TI:AST/LV_IGA_AST.��������Input data:

LV_ST� XE "LV_ST:use" ��LV_IS� XE "LV_IS:use" ��LV_PL� XE "LV_PL:use" ��TI_CAST� XE "TI_CAST:use" ���IGA_DYN_COR_IS� XE "IGA_DYN_COR_IS:use" ��LV_ISAPWM_IS_ACT� XE "LV_ISAPWM_IS_ACT:use" ��N_DIF� XE "N_DIF:use" ����FUNCTION DESCRIPTION:

General information:

The post - start function serves to supply the extra injection quantity required after start by the cold walls of the combustion chamber. 

The engine state post - start is requested whenever the engine exits the operating state start (LV_ST) and is executed simultaneously with other engine operating states, except start (LV_ST).

It takes into account an injection time correction (TI_CAST) and an ignition angle intervention (IGA_DYN_COR_IS). At the same time the cycle counter CYCNR_ST_AST is started; it is incremented each segment.

Application conditions:

- Injection time correction ( TI_CAST ) due to post start function :



Activation: LV_TI_AST = 1 (Active) :

It is activated as soon as the engine operating state start (LV_ST) is exited to go to the engine operating states idle speed (LV_IS) or part load (LV_PL).



Deactivation : LV_TI_AST = 0 (Passive) :

The injection time enrichment corresponding to post - start (TI_CAST) is complete, i.e. the deactivation factor has elapsed.



- Ignition angle intervention ( IGA_DYN_COR_IS ) due to post start function :



If		LV_ST ( LV_IS			(engine operating state in idle for the first time)

	and	N_DIF < 0				(engine speed above nominal idle speed)

	and	LV_ISAPWM_IS_ACT = 0 (Passive)	(idle speed regulation passive)

then	LV_IGA_AST = 1 (Active)

else		LV_IGA_AST = 0 (Passive)

�Warm - Up function  ( LV_WUP )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_WUP� XE "LV_WUP:def" ��V�0...01H�0...1�1�-��Auxiliary function ” Warm - Up ” - ( Passive / Active ).��������Input data:

LV_ES� XE "LV_ES:use" ��LV_ST� XE "LV_ST:use" ��TI_WUP� XE "TI_WUP:use" ����FUNCTION DESCRIPTION:

General information:

The injection time is corrected with the warm - up enrichment.



Application conditions:

Activation: LV_WUP = 1 (Active)

The state LV_WUP is activated as soon as the engine operating state engine stopped (LV_ES) is disabled (transition LV_ES / LV_ST).

Deactivation: LV_WUP = 0 (Passive)

As soon as the injection time correction TI_WUP (multiplicative term of the basic injection time) has reached 1, the warm - up flag is disabled.



�Rich mixture Warm - Up  ( LV_RWUP )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_RWUP� XE "LV_RWUP:def" ��V�0...01H�0...1�1�-��Auxiliary function ” Rich mixture warm-up ” - ( Passive / Active ).��������Input data:

LV_SAV� XE "LV_SAV:use" ��LV_RLY_SAP� XE "LV_RLY_SAP:use" ��LV_IS� XE "LV_IS:use" ��LV_PL� XE "LV_PL:use" ���FUNCTION DESCRIPTION:

General information:

To warm up the catalyst to its service temperature as quickly as possible after the engine has been started, the secondary air function (LV_SAV and LV_RLY_SAP) is used. 

The rich mixture warm - up (LV_RWUP) takes effect in connection with the secondary air function.

Refer to major chapter ” Auxiliary Functions ” for the description of the secondary air function management .



The boolean LV_RWUP is bound to injection time correction.

Refer to major chapter ” Injection ” for the description of the secondary air injection time correction.



Application conditions:

Activation: LV_RWUP = 1 (Active)

The injection time correction for air secondary function (bound to LV_RWUP) is enabled with a delay after activation of the secondary air pump (LV_SAP). This delay can be applied separately to idle (LV_IS) and part load (LV_PL) :



			LV_IS	------>	C_T_ON_RWUP_IS

			LV_PL	------>	C_T_ON_RWUP

Remark :

		If		C_T_ON_RWUP_IS ( C_T_ON_RWUP

		then		C_T_ON_RWUP will be used in idle (LV_IS)



If this correction is already enabled on transition from idle (LV_IS) to part load (LV_PL) while however C_T_ON_RWUP has not yet elapsed after activation of the secondary air pump (LV_RLY_SAP), the flag LV_RWUP is reset.



�Deactivation: LV_RWUP = 0 (Passive)

The injection time correction for air secondary function (bound to LV_RWUP) is disabled as soon as the activation duration for the secondary air pump (LV_RLY_SAP) has elapsed.



Description:
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Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_T_ON_RWUP_IS� XE "C_T_ON_RWUP_IS:def" ��1�01...FFFFH�0,1...6553,5�0,1�sec.��Duration after authorisation of  the air secondary pump in idle to apply the injection time correction for LV_RWUP.��������C_T_ON_RWUP� XE "C_T_ON_RWUP:def" ��1�01...FFFFH�0,1...6553,5�0,1�sec.��Duration after authorisation of the air secondary pump in part load to apply the injection time correction for LV_RWUP.��������

�Catalyst Heating functions  ( LV_IGA_CH, LV_TI_CH, LV_N_SP_ADD_CH)

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_IGA_CH� XE "LV_IGA_CH:def" ��V�0...01H�0...1�1�-��Ignition angle correction for catalyst heating active��������LV_TI_CH� XE "LV_TI_CH:def" ��V�0...01H�0...1�1�-��Injection time correction for catalyst heating active��������LV_N_SP_ADD_CH� XE "LV_N_SP_ADD_CH:def" ��V�0...01H�0...1�1�-��Increased nominal idle speed for catalyst heating function active��������Input data:

LV_ST� XE "LV_ST:use" ��LV_IS� XE "LV_IS:use" ��LV_TPS_FL� XE "LV_TPS_FL:use" ��VS� XE "VS:use" ���LV_LSCL_1� XE "LV_LSCL_1:use" ��LV_LSCL_2� XE "LV_LSCL_2:use" ��LV_MAF_ERR� XE "LV_MAF_ERR:use" ��N_SP_IS� XE "N_SP_IS:use" ���LV_ACIN� XE "LV_ACIN:use" ��TCO_ST� XE "TCO_ST:use" �����FUNCTION DESCRIPTION:

General information:

After start, to warm up the catalyst to its service temperature as quickly as possible, the following measures are taken for an adjustable time :



1)	Increasing the nominal idle speed (N_SP_IS) in idle (LV_IS) 

	The offset on nominal idle speed is different in Park/Neutral and Drive. An idle speed 	valve opening correction is linked to the nominal idle speed increase. 

	(refer to major chapter : “System Variables” and “Idle speed control”).



2)	Calculation of an ignition angle correction (IGA_CH) applied to all engine operating 	states.

	When IGA_CH is applied in Idle, an idle speed valve opening correction is also 	activated. 

	(refer to major chapter : “Ignition” and “Idle speed control”).



3)	Adaptation of the injection time (lean correction - TI_CH) depending on the catalyst 	heating ignition angle intervention (IGA_CH) and the beginning of the lambda control 	correction.

	(refer to major chapter : “Injection”).



This functions are activated after Start (LV_ST) during a time which depends on coolant temperature at Start (TCO_ST). The IGA correction has the priority on others functions.



�Application conditions:

Activation:

	* For all the functions: (LV_IGA_CH = LV_TI_CH = LV_N_SP_ADD_CH= 1)

		a) Transition from Start (LV_ST)

		b) and no error currently present on MAF (LV_MAF_ERR = 0)	

Deactivation:

	* Ignition angle intervention and idle speed valve correction :

	a)	the duration ID_IGA_T_CH__TCO_ST has elapsed

	b) or	error currently present on mass air flow sensor (LV_MAF_ERR = 1)

	c) or 	VS > C_IGA_VS_MAX_CH one time

	d) or 	LV_TPS_FL = 1 one time



Thus, LV_IGA_CH = 0 (Passive)



	* Injection time correction :

	a)	the duration ID_TI_T_CH__TCO_ST has elapsed

	b) or	error currently present on mass air flow sensor (LV_MAF_ERR = 1)

	c) or	the lambda control starts ( LV_LSCL_i = 1 (ON) )

	d) or	LV_IGA_CH = 0



Thus, LV_TI_CH = 0 (Passive)



* Nominal idle speed increase and idle speed valve correction :

	a)	the duration ID_N_SP_T_CH__TCO_ST has elapsed

	b) or	error currently present on mass air flow sensor (LV_MAF_ERR = 1)

	c) or 	LV_ACIN = 1 one time

	d) or 	LV_IGA_CH = 0

	e) or 	Engine operating state PL active during C_N_SP_T_CH seconds one time



Thus, LV_N_SP_ADD_CH = 0 (Passive)



�Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_IGA_T_CH__TCO_ST� XE "ID_IGA_T_CH__TCO_ST:def" ��8�0...FFFFH�0,1...6553,5�0,1�sec.���������Duration after start to switch on the ignition angle intervention for catalyst heating function. ��������ID_TI_T_CH__TCO_ST� XE "ID_TI_T_CH__TCO_ST:def" ��8�0...FFFFH�0,1...6553,5�0,1�sec.���������Duration after start to switch on the injection time correction for catalyst heating function.��������ID_N_SP_T_CH__TCO_ST� XE "ID_N_SP_T_CH__TCO_ST:def" ��8�0...FFFFH�0,1...6553,5�0,1�sec.���������Duration after start to switch on the nominal idle speed correction for catalyst heating function.��������C_IGA_VS_MAX_CH� XE "C_IGA_VS_MAX_CH:def" ��-�0...FFH�0...255�1�km/h��Maximum vehicle speed for active catalyst heating function��������C_N_SP_T_CH� XE "C_N_SP_T_CH:def" ��-�0...FFFFH�0...655,35�10�msec.��Time in PL to stop catalyst heating function related to nominal idle speed��������

�General Drawing
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				LV_ES	:	Engine Stopped

				LV_ST	:	Start

				LV_IS		:	Idle Speed 

				LV_PL	:	Part Load

				LV_PU	:	Trailing Throttle

				LV_PUC	:	Trailing Throttle Fuel Cut Off

				LV_FL	:	Full Load
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