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��General

Total formulas

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_BAS� XE "IGA_BAS:def" ��V�0...FFH�-23,625...72�0,375�°CRK��Basic ignition angle calculation without gradient limitation.��������IGA_ADD_COR� XE "IGA_ADD_COR:def" ��-�0...FFH�-23,625...72�0,375�°CRK��Global ignition angle correction.��������IGA_CYL_[CYL]� XE "IGA_CYL_[CYL]:def" ��V�0...FFH�72...-23,625�0,375�°CRK��Individual ignition angle calculation without torque intervention.��������IGA_SAM� XE "IGA_SAM:def" ��V�0...FFH�72...-23,625�0,375�°CRK��Individual ignition angle calculation without torque intervention updated each segment.��������IGA_IGC_[CYL]� XE "IGA_IGC_[CYL]:def" ��V�0...FFH�72...-23,625�0,375�°CRK��Individual applied ignition angle with torque intervention.��������IGA_IGC_SAM� XE "IGA_IGC_SAM:def" ��V�0...FFH�72...-23,625�0,375�°CRK��Individual applied ignition angle with torque intervention updated each segment.��������Input data:

LV_SYN_ENG� XE "LV_SYN_ENG:use" ��LV_ES� XE "LV_ES:use" ��LV_ST� XE "LV_ST:use" ��IGA_ST� XE "IGA_ST:use" ���IGA_KNK_[CYL]� XE "IGA_KNK_[CYL]:use" ��IGA_AS_[CYL]� XE "IGA_AS_[CYL]:use" ��IGAB� XE "IGAB:use" ��IGA_DYN_COR_IS� XE "IGA_DYN_COR_IS:use" ���IGA_TIA_TCO� XE "IGA_TIA_TCO:use" ��IGA_CAT� XE "IGA_CAT:use" ��IGA_EGR� XE "IGA_EGR:use" ��IGA_TQR� XE "IGA_TQR:use" ���IGA_TRA_KNK� XE "IGA_TRA_KNK:use" ��IGA_AJ� XE "IGA_AJ:use" ��IGA_PU_PUC� XE "IGA_PU_PUC:use" ��IGA_BAS_LGRD� XE "IGA_BAS_LGRD:use" ���LV_IS� XE "LV_IS:use" ��LV_PU� XE "LV_PU:use" ��LV_PUC� XE "LV_PUC:use" ��LV_PL� XE "LV_PL:use" ���



Ignition angle calculation ( IGA_CYL_(CYL] , IGA_SAM )

Cranking ignition angle calculation

First ignition angle at engine stopped (LV_ES)



	If	LV_SYN_ENG = 1		(synchronisation effective)

	and	engine stopped (LV_ES)

	then	IGA_CYL_(CYL(  =  NC_INI_IGA





Ignition angle at start (LV_ST)



	IGA_CYL_(CYL(	=	IGA_ST		Cranking ignition angle.



			+	IGA_KNK_(CYL		Knock correction.



			+	IGA_AS_(CYL(		Application system intervention.



	Application recurrence : Segment

�Nominal ignition angle (out of start) calculation

Basic ignition angle without gradient limitation ( IGA_BAS )



		IGA_BAS	=	IGAB				Basic ignition angle.



				+	min (	IGA_ADD_COR,	Global ignition angle correction.



					IGA_AJ)			Anti-jerk correction. 



		Application recurrence : Segment





Global ignition angle correction ( IGA_ADD_COR )



	IGA_ADD_COR	=	IGA_DYN_COR_IS		Dynamic correction in idle 										(LV_IS)

 

				+	IGA_TIA_TCO		Air and coolant temperatures 									correction.



				+	IGA_CH			Catalyst heating correction.



				+	IGA_EGR			EGR correction.



				+	IGA_TRA_KNK		Instationary correction.



				+	IGA_PU_PUC			Trailing throttle correction 										(LV_PU / LV_PUC)



	Application recurrence : Segment





Ignition angle out of start without torque intervention ( IGA_CYL_(CYL( )



		IGA_CYL_(CYL(	=	IGA_BAS_LGRD	Basic ignition angle with 										gradient limitation.



				+	IGA_KNK_(CYL(		Knock correction.



				+	IGA_AS_(CYL(		Application system 											intervention.



			Application recurrence : Segment



See next page for illustration.



Remark :

The basic ignition angle with gradient limitation IGA_BAS_LGRD is described in chapter 1.1.2.

� EMBED Visio.Drawing.3  ���





Ignition angle application ( IGA_IGC_(CYL(, IGA_IGC_SAM)

General information:

The algorithm for torque intervention (GS, ASR or MSR) uses ignition angle control.

It provides IGA_IGC_(CYL( with IGA_CYL_(CYL( from applicative layer and IGA_TQR through a torque intervention model as input data.



The minimum ignition angle is limited to ID_IGA_MIN_PL__TCO in part load (LV_PL).

Description:

� EMBED ExcelWorksheet  ���

Formula section:

If		LV_PL = 1 

then



	If	IGA_IGC_[CYL] (= ID_IGA_MIN_PL__TCO

	then	IGA_IGC_[CYL] = ID_IGA_MIN_PL__TCO



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_IGA_MIN_PL__TCO� XE "ID_IGA_MIN_PL__TCO:def" ��8�0...FFH�72 ...-23,625�0,375�°CRK���������Ignition angle limitation in retard direction  in part load.��������NC_INI_IGA� XE "NC_INI_IGA:def" ��1�0...FFH�72 ...-23,625�0,375�°CRK��First ignition angle following synchronisation in engine stopped (LV_ES) - Non adjustable calibration.��������



Applicative Value :

NC_INI_IGA = 50H = 6,375 °CRK

�Calculation of ignition angle corrections

Dynamic ignition angle correction in idle ( IGA_DYN_COR_IS )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_DYN_COR_IS� XE "IGA_DYN_COR_IS:def" ��V�0...FFH�-48...47,625�0,375�°CRK��Dynamic ignition angle correction in idle (LV_IS).��������Input data:

LV_IS� XE "LV_IS:use" ��LV_ST� XE "LV_ST:use" ��LV_IGA_AST� XE "LV_IGA_AST:use" ��LV_ISAPWM_IS_ACT� XE "LV_ISAPWM_IS_ACT:use" ���N_DIF_COR� XE "N_DIF_COR:use" ��TCO� XE "TCO:use" ��VS� XE "VS:use" ����FUNCTION DESCRIPTION:

General information:

This ignition angle intervention is depending on the engine speed deviation from the nominal idle speed.

The calculation is made depending on the state of the idle speed regulation. As soon as the regulation is active, the dynamic ignition angle correction is applied with a factor which depends on VS and N_DIF_COR. It also prevents excessive overshooting when a transition from start (LV_ST) to idle (LV_IS) appeared with engine speed above nominal idle speed.



Application recurrence : Segment

Formula section:

- If		engine operating state idle (LV_IS) active

		and	LV_ISAPWM_IS_ACT = 1 (Active)	(idle speed regulation active)

then

	If 	(  VS = 0  or  N_DIF_COR > 0  )

	then

IGA_DYN_COR_IS  = IP_IGA_N_DIF_IS(_AT)__N_DIF_COR * IP_IGA_FAC_IS(_AT)__TCO

	else

IGA_DYN_COR_IS   =   IP_IGA_N_DIF_IS__N_DIF_COR * IP_IGA_FAC_IS(_AT)__TCO

					* C_IGA_N_DIF_FAC_IS

else

		If	engine operating state idle (LV_IS) active

		and	LV_IGA_AST = 1 (Active)	(ignition angle intervention due to post

							start function)

		then

		IGA_DYN_COR_IS = IP_IGA_AST__N_DIF_COR

		else	

		IGA_DYN_COR_IS = 0

Endif.



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_IGA_AST__N_DIF_COR� XE "IP_IGA_AST__N_DIF_COR:def" ��4�0...FFH�-48...47,625�0,375�°CRK���������Dynamic ignition angle correction for post start function (LV_IGA_AST).��������IP_IGA_N_DIF_IS(_AT)__N_DIF_COR� XE "IP_IGA_N_DIF_IS(_AT)__N_DIF_COR:def" ��12�0...FFH�-48...47,625�0,375�°CRK���������Dynamic ignition angle correction for idle speed stabilisation (LV_ISAPWM_IS_ACT).��������IP_IGA_FAC_IS(_AT)__TCO� XE "IP_IGA_FAC_IS(_AT)__TCO:def" ��4�0...FFH�0...0,996�1 / 256�-���������Weighting factor versus coolant temperature for dynamic ignition angle correction.��������C_IGA_N_DIF_FAC_IS� XE "C_IGA_N_DIF_FAC_IS:def" ��1�0...FFH�0...0,996�1/256�-��Dynamic angle correction in case of vehicle running��������

�Air and coolant temperatures correction out of idle ( IGA_TIA_TCO )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_TIA_TCO� XE "IGA_TIA_TCO:def" ��V�0...FFH�-48...47,625�0,375�°CRK��Ignition angle correction versus temperatures out of idle.��������Input data:

TIA� XE "TIA:use" ��TCO� XE "TCO:use" ��N_32� XE "N_32:use" ��MAF� XE "MAF:use" ���FUNCTION DESCRIPTION:

General information:

The basic ignition angle out of idle is adjusted versus ambient conditions.

It is increased for low coolant temperature and decreased for high air temperature when engine is warm.



Application recurrence : 720 °CRK



Formula section:





 IGA_TIA_TCO = IP_TIA_TCO_FAC(_AT)__TIA__TCO * IP_IGA_N_MAF__N_32__MAF







Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_TIA_TCO_FAC(_AT)__TIA__TCO� XE "IP_TIA_TCO_FAC(_AT)__TIA__TCO:def" ��6 x 6�00...FFH�-1...0,992�7,8125E-3�-���������Weighting factor versus temperatures for ignition angle correction IGA_TIA_TCO.��������IP_IGA_N_MAF__N_32__MAF� XE "IP_IGA_N_MAF__N_32__MAF:def" ��8 x 6�0...FFH�-48...47,625�0,375�°CRK���������Basic ignition angle correction versus temperatures out of idle.��������

�Catalyst heating correction ( IGA_CH )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_CH� XE "IGA_CH:def" ��V�0...FFH�-48...47,625�0,375�°CRK��Catalyst heating ignition angle correction.��������Input data:

LV_IGA_CH� XE "LV_IGA_CH:use" ��LV_IS� XE "LV_IS:use" ��N_32� XE "N_32:use" ��MAF� XE "MAF:use" ���TCO� XE "TCO:use" ��T_AST� XE "T_AST:use" ��LV_TPS_FL� XE "LV_TPS_FL:use" ��ID_IGA_T_CH__TCO_ST� XE "ID_IGA_T_CH__TCO_ST:use" ���FUNCTION DESCRIPTION:

General information:

The basic ignition angle out of start is adjusted in order to improve catalyst heating during warm-up. Thus, the catalyst reaches its service temperature quicklier and earlier its own efficiency. 



Application recurrence :

- segment :		if LV_IGA_CH = 1 (Active). IGA_CH is performed without gradient 				limitation.

- 720 °CRK :	if LV_IGA_CH deactivated. IGA_CH is reset with a gradient limitation.



Formula section:

If		LV_IGA_CH = 1 (Active)

then

	If		engine operating state idle speed (LV_IS) active

	then



	IGA_CH = IP_IGA_CH_IS__N_32__MAF * IP_IGA_TCO_CH_IS__TCO__T_AST



	else



		IGA_CH = IP_IGA_CH__N_32__MAF * IP_IGA_TCO_CH__TCO__T_AST



		(out of idle)



Remark :

- When the duration ID_IGA_T_CH__TCO_ST has elapsed, the catalyst heating ignition 	angle correction is disabled using a gradient limitation C_IGA_LGRD_CH.

- The ignition angle intervention for catalyst heating function is stopped when full load 	(LV_TPS_FL) is required.

�Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_IGA_CH_IS__N_32__MAF� XE "IP_IGA_CH_IS__N_32__MAF:def" ��8 ( 8�0...FFH�-48...47,625�0,375�°CRK���������Catalyst heating ignition angle correction versus engine speed in idle (LV_IS).��������IP_IGA_TCO_CH_IS__TCO__T_AST� XE "IP_IGA_TCO_CH_IS__TCO__T_AST:def" ��8 x 8�0...FFH�0...0,997�3,895E-3�-���������Catalyst heating ignition angle factor versus coolant temperature in idle (LV_IS).��������IP_IGA_CH__N_32__MAF� XE "IP_IGA_CH__N_32__MAF:def" ��8 x 8�0...FFH�-48...47,625�0,375�°CRK���������Catalyst heating ignition angle correction versus engine speed out of idle.��������IP_IGA_TCO_CH__TCO__T_AST� XE "IP_IGA_TCO_CH__TCO__T_AST:def" ��8 x 8�0...FFH�0...0,997�3,895E-3�-���������Catalyst heating ignition angle factor versus coolant temperature out of idle.��������C_IGA_LGRD_CH� XE "C_IGA_LGRD_CH:def" ��1�01H...7FFFH�0,00146...48�48 / 32767�°CRK��Gradient limitation for catalyst heating ignition angle correction disabling.��������

�Instationary correction ( IGA_TRA_KNK )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_TRA_KNK� XE "IGA_TRA_KNK:def" ��V�0...80H�-48...0�0,375�°CRK��Ignition angle for instationary correction.��������LV_TRA_KNK_ACT� XE "LV_TRA_KNK_ACT:def" ��V�0...01H�0...1�1�-��Boolean information for ignition instationary correction requested - ( Passive / Active ).��������Input data:

LV_PL� XE "LV_PL:use" ��N_32� XE "N_32:use" ��MAF� XE "MAF:use" ��TIA� XE "TIA:use" ���LV_PUC� XE "LV_PUC:use" ��TCO� XE "TCO:use" ��TPS_GRD� XE "TPS_GRD:use" ��C_TPS_GRD_BOL_RPL� XE "C_TPS_GRD_BOL_RPL:use" ���LV_REAC� XE "LV_REAC:use" ��ID_IGA_RPL__N_32__TCO� XE "ID_IGA_RPL__N_32__TCO:use" �����FUNCTION DESCRIPTION:

General information:

In order to prevent knock during strong acceleration, an ignition angle correction is applied to the nominal ignition angle out of start.

Application recurrence : Segment.

Application conditions:

- Preliminary :

If		LV_PUC ( LV_PL	( restart fuel feed at part load - LV_REAC = 0 ( 1 )

	and	TPS_GRD < C_TPS_GRD_BOL_RPL		( smooth acceleration )

	and	IGA_TRA_KNK< ID_IGA_RPL__N_32__TCO

or

		engine operating state part load (LV_PL) active

	and	TPS_GRD ( ID_IGA_TPS_GRD_TRA__N_32	( strong acceleration )

then	LV_TRA_KNK_ACT = 1 (Active)

else		LV_TRA_KNK_ACT = 0 (Passive)

Endif.

Formula section:

If	LV_TRA_KNK_ACT = 1 (Active)

then



IGA_TRA_KNK = ID_IGA_TRA_KNK(_AT)__N_32__MAF * IP_IGA_TRA_FAC(_AT)__TIA





	and	as soon as IGA_TRA_KNKn ( IGA_TRA_KNKn-1,	

		IGA_TRA_KNK remains unmodified during 

		ID_IGA_CYCNR_TRA_KNK__N_32__MAF x segments.



else	IGA_TRA_KNK = 0.

�Description:
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Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_IGA_TPS_GRD_TRA__N_32� XE "ID_IGA_TPS_GRD_TRA__N_32:def" ��4�0...FFH�0...2988�2988 / 256�°TPS/sec���������TPS_GRD threshold for ignition angle with instationary correction detection.��������ID_IGA_TRA_KNK(_AT)__N_32__MAF� XE "ID_IGA_TRA_KNK(_AT)__N_32__MAF:def" ��4 x 4�0...80H�-48...0�0,375�°CRK���������Ignition angle for instationary correction versus engine operating point.��������IP_IGA_TRA_FAC(_AT)__TIA� XE "IP_IGA_TRA_FAC(_AT)__TIA:def" ��4�0...FFH�0...0,996�1 / 256�-���������Weighting factor versus air temperature for ignition angle during instationary correction.��������ID_IGA_CYCNR_TRA_KNK(_AT)__N_32� XE "ID_IGA_CYCNR_TRA_KNK(_AT)__N_32:def" ��4�0...FFH�0...255�1�-���������Duration of ignition angle during instationary correction - ( x Segment ). �������� 

�Anti - jerk correction ( IGA_AJ )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_AJ� XE "IGA_AJ:def" ��V�80H...7FH�-48...47,625�0,375�°CRK��Anti - jerk ignition angle correction.��������T_MES_GRD_AJ� XE "T_MES_GRD_AJ:def" ��V�8000...7FFFH�-0,125...0,125�3,814E-5�-��Segment time ratio for activation conditions of the anti - jerk function.��������SUM_TRIG_AJ� XE "SUM_TRIG_AJ:def" ��V�0...0AH�0...10�1�-��Triggering counter for successive ignition angle intervention.��������LV_TRA_TPS_GRD_MIN_AJ� XE "LV_TRA_TPS_GRD_MIN_AJ:def" ��V�0...01H�0...1�1�-��Boolean corresponding to TPS gradient conditions for activation of the anti - jerk function (passive / active).��������LV_AJ_ACT� XE "LV_AJ_ACT:def" ��V�0...01H�0...1�1�-��Boolean for ignition angle intervention when anti - jerk function is required (passive / active).��������Input data:

N_32� XE "N_32:use" ��TPS_GRD� XE "TPS_GRD:use" ��T_SEG� XE "T_SEG:use" ��VS� XE "VS:use" ���N� XE "N:use" ��LV_DRI� XE "LV_DRI:use" ��LV_PL� XE "LV_PL:use" ��LV_IV_[CYL]_ERR� XE "LV_IV_[CYL]_ERR:use" ���MAF� XE "MAF:use" ��LV_STATE_A_MIS� XE "LV_STATE_A_MIS:use" ��LV_DUR_IGC_[CYL]_ERR� XE "LV_DUR_IGC_[CYL]_ERR:use" ��LV_CRK_ERR� XE "LV_CRK_ERR:use" ���TCO� XE "TCO:use" ��LV_STATE_B_MIS� XE "LV_STATE_B_MIS:use" ��ID_IGA_LGRD_END_AJ__N_32� XE "ID_IGA_LGRD_END_AJ__N_32:use" ��LV_CAM_ERR� XE "LV_CAM_ERR:use" ���FUNCTION DESCRIPTION:

General information:

Due to sudden transition from an engine operating point in low part load to wide open throttle, jerking can occur in the lower engine speed range during acceleration.

These jerks have to be suppressed, which can be achieved by a selective torque reduction. Thus ignition is retarded during the positive half - wave of the engine speed wave.





1 - Segment time ratio T_MES_GRD_AJ :



In order to start ignition intervention, “jerk” must be previously detected using the segment time ratio T_MES_GRD_AJ.

It is calculated using the corresponding segment periods :



T_REV_ACT= ( T_SEGn + T_SEGn-1)



T_REV_LAST = ( T_SEGn-2 + T_SEGn-3 )



	If	N_32 ( C_N_THD_T_MES_AJ

	then	T_MES_GRD_AJ = ( T_SEGn - T_SEGn-1 ) / T_SEGn

	else	T_MES_GRD_AJ = ( T_REV_ACT - T_REV_LAST ) / T_REV_ACT

�2 - TPS gradient condition LV_TRA_TPS_GRD_MIN_AJ :



In order to start ignition intervention for first triggering, a condition on the gradient of the throttle position sensor must be provided.

It is defined using the following algorithm :



	If		TPS_GRD > C_TPS_GRD_MIN_AJ			( LV_DRI = - )

		or	TPS_GRD > C_DRI_TPS_GRD_MIN_AJ		( LV_DRI = DRI )

	then		LV_TRA_TPS_GRD_MIN_AJ = 1 (Active)

		and	C_T_TPS_GRD_MIN_AJ is started.



	If		C_T_TPS_GRD_MIN_AJ has elapsed

		or	anti - jerk deactivation conditions are fulfilled

	then		LV_TRA_TPS_GRD_MIN_AJ = 0 (Passive)





Application conditions:

1 - Anti - jerk function :

	Activation :

		Engine operating state part load (LV_PL)

	and	TCO > C_TCO_MIN_AJ

	and	C_N_MIN_AJ < N_32 < C_N_MAX_AJ

	and	C_VS_MIN_AJ < VS < C_VS_MAX_AJ

	and	the following diagnosis errors are not permitted :

			LV_CRK_ERR = 0			(crankshaft sensor)

		and	LV_CAM_ERR = 0			(camshaft sensor)

		and	LV_DUR_IGC_(CYL(_ERR = 0	(ignition coils)

		and	LV_IV_(CYL(_ERR = 0		(injector valves)

		and	LV_STATE_A_MIS = 0		(misfire status - error CARB A)

		and	LV_STATE_B_MIS = 0		(misfire status - error CARB B)



	Deactivation :

		T_MES_GRD_AJ > IP_T_MES_GRD_END_AJ__N_32

	or	timer C_T_MAX_AJ has elapsed

	or	timer C_T_MAX_GRD_2_ST_AJ has elapsed.

�2 - Ignition intervention - First triggering :

	Activation :

		If		LV_TRA_TPS_GRD_MIN_AJ = 1 (active)

			and	T_MES_GRD_AJ < IP_T_MES_GRD_1_ST_AJ__N_32

			and	T_MES_GRD_AJ ( IP_T_MES_GRD_END_AJ__N_32

		then		SUM_TRIG_AJ = 1		(initialisation)

			and	LV_AJ_ACT = 1 (active)	(ignition angle intervention takes 								 	place)

			and	C_T_MAX_GRD_2_ST_AJ	(timer initialisation)

			and	C_T_MAX_AJ			(timer initialisation)



Remark :		C_T_MAX_AJ < C_T_MAX_GRD_2_ST_AJ





3 - Ignition intervention - Second triggering and further :

	Activation :

		If		1 < SUM_TRIG_AJ ( C_SUM_TRIG_AJ

			and	T_MES_GRD_AJ < IP_T_MES_GRD_2_ST_AJ__N_32

			and	T_MES_GRD_AJ ( IP_T_MES_GRD_END_AJ__N_32

		then		LV_AJ_ACT = 1 (Active)(ignition angle intervention take place)

			and	SUM_TRIG_AJi = SUM_TRIG_AJ i-1 + 1

			and	C_T_MAX_AJ initialisation.



Formula section:

First triggering :

	If		LV_AJ_ACT = 1 (Active)

		and	SUM_TRIG_AJ = 1

	then		IGA_AJ = IP_IGA_AJ__N_32__MAF



Second triggering :	

	If		LV_AJ_ACT = 1 (Active)

		and	SUM_TRIG_AJ = 2

	then		IGA_AJ = IP_IGA_AJ__N_32__MAF * C_IGA_FAC_2_AJ



Third and further triggering :

	If		LV_AJ_ACT = 1 (Active)

		and	2 < SUM_TRIG_AJ ( C_SUM_TRIG_AJ

	then		IGA_AJ = IP_IGA_AJ__N_32__MAF * C_IGA_FAC_3_AJ

�Remark :

The ignition angle retard adjustment is applied with a gradient limitation ID_IGA_LGRD_ST_AJ__N_32. The return to the nominal ignition angle at the end of the correction is performed with a gradient limitation ID_IGA_LGRD_END_AJ__N_32 (refer to the chapter “ Ignition angle gradient limitation “)



Description:

1 - Ignition intervention description :
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2 - Timer description :



�

�Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_IGA_AJ__N_32__MAF� XE "IP_IGA_AJ__N_32__MAF:def" ��8 x 6�0...80H�-48...0�0,375�°CRK���������Basic anti-jerk ignition angle correction.��������ID_IGA_LGRD_ST_AJ__N_32� XE "ID_IGA_LGRD_ST_AJ__N_32:def" ��8�01...FFH�0,375...95,625�0,375�°CRK���������Gradient limitation to reach the anti-jerk ignition angle correction (x Segment).��������IP_T_MES_GRD_1_ST_AJ__N_32� XE "IP_T_MES_GRD_1_ST_AJ__N_32:def" ��10�0...8000H�-0,125...0�3,8E-6�msec/mse���������T_MES_GRD_AJ threshold for first ignition intervention triggering.��������IP_T_MES_GRD_2_ST_AJ__N_32� XE "IP_T_MES_GRD_2_ST_AJ__N_32:def" ��10�0...8000H�-0,125...0�3,8E-6�msec/mse���������T_MES_GRD_AJ threshold for second and further ignition intervention triggering.��������IP_T_MES_GRD_END_AJ__N_32� XE "IP_T_MES_GRD_END_AJ__N_32:def" ��10�0...8000H�-0,125...0�3,8E-6�msec/mse���������T_MES_GRD_AJ threshold to cancel anti-jerk ignition angle correction.��������C_N_THD_T_MES_AJ� XE "C_N_THD_T_MES_AJ:def" ��1�0...FFH�0...8160�32�rpm��Engine speed threshold for calculation of T_MES_GRD_AJ.��������C_TCO_MIN_AJ� XE "C_TCO_MIN_AJ:def" ��1�0...FEH�-48...142,5�0,75�°C��Minimum coolant temperature threshold for application condition of anti-jerk function.��������C_N_MIN_AJ� XE "C_N_MIN_AJ:def" ��1�0...FFH�0...8160�32�rpm��Minimum engine speed threshold for application condition of anti-jerk function.��������C_N_MAX_AJ� XE "C_N_MAX_AJ:def" ��1�0...FFH�0...8160�32�rpm��Maximum engine speed threshold for application condition of anti-jerk function.��������C_VS_MIN_AJ� XE "C_VS_MIN_AJ:def" ��1�0...FFH�0...255�1�km/h��Minimum vehicle speed threshold for application condition of anti-jerk function.��������C_VS_MAX_AJ� XE "C_VS_MAX_AJ:def" ��1�0...FFH�0...255�1�km/h��Maximum vehicle speed threshold for application condition of anti-jerk function.��������C_TPS_GRD_MIN_AJ� XE "C_TPS_GRD_MIN_AJ:def" ��1�0...FFH�0...2988�11,72�°TPS/sec��Minimum TPS_GRD threshold for application condition of anti-jerk function. (DRIVE not engaged).��������C_DRI_TPS_GRD_MIN_AJ� XE "C_DRI_TPS_GRD_MIN_AJ:def" ��1�0...FFH�0...2988�11,72�°TPS/sec��Minimum TPS_GRD threshold for application condition of anti-jerk function. (DRIVE engaged).��������C_IGA_FAC_2_AJ� XE "C_IGA_FAC_2_AJ:def" ��1�00...FFH�0...1,000�3,906E-3�-��Weighting factor for second ignition intervention triggering.��������C_IGA_FAC_3_AJ� XE "C_IGA_FAC_3_AJ:def" ��1�00...FFH�0...1,000�3,906E-3�-��Weighting factor for third and further ignition intervention triggering.��������C_T_MAX_AJ� XE "C_T_MAX_AJ:def" ��1�01...FFH�0,01...25,5�0,01�sec��Maximum duration of the ignition intervention.��������C_T_MAX_GRD_2_ST_AJ� XE "C_T_MAX_GRD_2_ST_AJ:def" ��1�01...FFFFH�0,01...655,35�0,01�sec��Maximum duration of the anti-jerk function.��������C_T_TPS_GRD_MIN_AJ� XE "C_T_TPS_GRD_MIN_AJ:def" ��1�01...FFH�0,1...25,5�0,1�sec��Time exceeding the TPS_GRD threshold for activation and deactivation of the anti-jerk function.��������C_SUM_TRIG_AJ� XE "C_SUM_TRIG_AJ:def" ��1�01...0AH�1...10�1�-��Number of anti-jerk ignition angle intervention triggering.�������� 

�Trailing throttle correction ( IGA_PU_PUC )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_PU_PUC� XE "IGA_PU_PUC:def" ��V�0...80H�-48...0�0,375�°CRK��Trailing throttle ignition angle correction.��������Input data:

LV_PL� XE "LV_PL:use" ��LV_PU� XE "LV_PU:use" ��LV_PU_PUC_TRA_FAST� XE "LV_PU_PUC_TRA_FAST:use" ��LV_PUC� XE "LV_PUC:use" ���LV_CT� XE "LV_CT:use" ��C_IGA_LGRD_x� XE "C_IGA_LGRD_x:use" ��LV_RLY_ACCOUT� XE "LV_RLY_ACCOUT:use" ��TCO� XE "TCO:use" ���MAF_MMV� XE "MAF_MMV:use" ��N_GRD� XE "N_GRD:use" ��ISAPWM_D_IS� XE "ISAPWM_D_IS:use" ��ISAPWM_DHP� XE "ISAPWM_DHP:use" ���N_32� XE "N_32:use" ��N� XE "N:use" ��IP_N_MIN_PUC(_AT)__TCO� XE "IP_N_MIN_PUC(_AT)__TCO:use" ��C_N_MAX_INF� XE "C_N_MAX_INF:use" ���IP_N_ACCIN_MIN_PUC(_AT)__TCO� XE "IP_N_ACCIN_MIN_PUC(_AT)__TCO:use" ��C_N_GRD_MIN� XE "C_N_GRD_MIN:use" �����FUNCTION DESCRIPTION: 

General information:

A preliminary check is made on the type of deceleration ( LV_PU_PUC_TRA_FAST ) at the transition from engine operating state in part load ( LV_PL ) to trailing throttle ( LV_PU ) in order to define the right ignition angle correction.



- In case of fast deceleration ( LV_PU_PUC_TRA_FAST = 1 (Active) ), the fuel injection is switched off immediately and the nominal ignition angle out of start is adjusted with IGA_PU_PUCin order to get the lowest possible engine torque to avoid a torque jump.



- In case of slow deceleration ( LV_PU_PUC_TRA_FAST = 0 (Passive) ), trailing throttle fuel cut-off is delayed and the nominal ignition angle correction out of start is adjusted with IGA_PU_PUCin order to prevent engine acceleration when shifting below high load.



Application recurrence : Segment.



�Formula section:



- IGA_PU_PUC formula:



If 	LV_PU = 0

	and LV_PUC = 0

then 

	IGA_PU_PUC = 0

else

	if 	LV_PUC = 1

	then 

		if 	LV_PU_PUC_TRA_FAST = 1

		then 

			IGA_PU_PUC = IP_IGA_MAX_PUC__N

		else

			IGA_PU_PUC = IP_IGA_PUC(_AT)__N or 							IP_IGA_ACCIN_PUC(_AT)__N

	else

		if 	LV_PU = 1

		then

			IGA_PU_PUC = IP_IGA_PU__N__TCO

	using gradient limitation in the decreasing direction					IP_IGA_LGRD_PU(_AT)__N_32__MAF_MMV + ID_IGA_TCO_LGRD_PU__TCO

	and

	Exit conditions from LV_PU to LV_PUC are tested



�

- Exit conditions from LV_PU to LV_PUC :



If		LV_CT = 1

	and	N_32 ( IP_N_MIN_PUC(_AT)__TCO + Hysteresis	   ( (LV_RLY_ACCOUT = 0)

		or N_32( IP_N_ACCIN_MIN_PUC(_AT)__TCO + Hyst.

					( (LV_RLY_ACCOUT = 1)

	and	ISAPWM_D_IS= 0	( (derivative term from idle speed controller inactive)

	and	N_32( C_N_MAX_INF

		or  ( N_32 < C_N_MAX_INF  and  N_GRD ( C_N_GRD_MIN )

then

	If		LV_PU_PUC_TRA_FAST = 1 (Active) ( (fast deceleration)

	then		



		LV_PUC = 1	(  (trailing throttle fuel cut-off immediately)

		and	IGA_PU_PUC = IP_IGA_MAX_PUC__N ( (without gradient limitation)



	

	else ( (slow deceleration)

		If	N_32 < C_N_MIN_DHP

			or	N_32 ( C_N_MIN_DHP

				and	ISAPWM_DHP = 0 ( (dashpot function inactive)

				and	IGA_PU_PUC = IP_IGA_PUC(_AT)__N 							or IGA_PU_PUC=IP_IGA_ACCIN_PUC(_AT)__N								(LV_RLY_ACCOUT=1)�		then

			LV_PUC = 1 

		else	



	LV_PU = 1

	until	IGA_PU_PUC = IP_IGA_PUC(_AT)__N

	or	IGA_PU_PUC = IP_IGA_ACCIN_PUC(_AT)__N  (  (LV_RLY_ACCOUT = 1)



	using  IP_IGA_LGRD_PU(_AT)__N_32__MAF_MMV + ID_IGA_TCO_LGRD_PU__TCO 		gradient limitation







else		



		LV_PU = 1

		and	IGA_PU_PUC = IP_IGA_PU__N__TCO



	using  IP_IGA_LGRD_PU(_AT)__N_32__MAF_MMV + ID_IGA_TCO_LGRD_PU__TCO 		gradient limitation in the decreasing direction





�Description:
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Remark :

- Tuning information :

The gradient limitation used for ignition angle correction (IGA_PU_PUC) in trailing throttle (LV_PU) or trailing throttle fuel cut-off (LV_PUC) must be lower than the general gradient limitation used for the nominal ignition angle out of start (IGA_BAS) :



(IP_IGA_LGRD_PU(_AT)__N_32__MAF_MMV + ID_IGA_TCO_LGRD_PU__TCO) �   (  C_IGA_LGRD_x

�Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_IGA_PU(_AT)__N__TCO� XE "IP_IGA_PU(_AT)__N__TCO:def" ��4 x 4�0...80H�-48...0�0,375�°CRK���������Target ignition angle in case of slow deceleration in trailing throttle (LV_PU).��������ID_IGA_TCO_LGRD_PU(_AT)__TCO� XE "ID_IGA_TCO_LGRD_PU(_AT)__TCO:def" ��4�01...7FFFH�0,0146...48�48 / 32767�°CRK���������Gradient limitation offset versus coolant temperature for ignition angle in trailing throttle.��������IP_IGA_LGRD_PU(_AT)__N_32__MAF_MMV� XE "IP_IGA_LGRD_PU(_AT)__N_32__MAF_MMV:def" ��4 x 4�01...7FFFH�0,0146...48�48 / 32767�°CRK���������Basic gradient limitation versus engine operating point for ignition angle in trailing throttle.��������IP_IGA_MAX_PUC__N� XE "IP_IGA_MAX_PUC__N:def" ��4�0...80H�-48...0�0,375�°CRK���������Target ignition angle in case of fast deceleration in trailing throttle (LV_PU).��������IP_IGA_PUC(_AT)__N� XE "IP_IGA_PUC(_AT)__N:def" ��4�0...80H�-48...0�0,375�°CRK���������Target ignition angle in case of trailing throttle fuel cut-off (LV_PUC).��������IP_IGA_ACCIN_PUC(_AT)__N� XE "IP_IGA_ACCIN_PUC(_AT)__N:def" ��4�0...80H�-48...0�0,375�°CRK���������Target ignition angle in case of trailing throttle fuel cut-off (LV_PUC) with air condition compressor active..��������C_N_MIN_DHP� XE "C_N_MIN_DHP:def" ��1�0...FFH�0...8160�32�rpm��Minimum engine speed to wait for the end of the dashpot function from idle speed control to go to fuel cut-off (LV_PUC).�������� 

�Tuning correction ( IGA_AS_(CYL( )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_AS_[CYL]� XE "IGA_AS_[CYL]:def" ��-�80...7FH�-48...47,625�0,375�°CRK��Tuning correction for individual ignition angle.��������FUNCTION DESCRIPTION:

General information:

The application tool can perform a cylinder individual ignition angle correction using IGA_AS_(CYL( for development (e.g. knock control...).



Application recurrence : 1 sec.



Formula section:

If		IGA_AS_(CYL(  not modified by serial communication line

then	IGA_AS_(CYL( = C_IGA_AS_(CYL(

else		IGA_AS_(CYL( controlled by serial interface until system reset.





Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_IGA_AS_[CYL]� XE "C_IGA_AS_[CYL]:def" ��1�80...7FH�-48...47,625�0,375�°CRK��Application system intervention for ignition angle.��������

�Calculation of basic ignition angle

Basic ignition angle at start ( IGA_ST )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_ST� XE "IGA_ST:def" ��-�0...FFH�-23,625...72�0,375�°CRK��Basic ignition angle at start (LV_ST).��������Input data:

LV_ES� XE "LV_ES:use" ��LV_ST� XE "LV_ST:use" ��N� XE "N:use" ��TCO_ST� XE "TCO_ST:use" ���FUNCTION DESCRIPTION:

General information:

The basic ignition angle at start (LV_ST) is depending on engine speed N, N_32 and coolant temperature TCO_ST.

It is applied following first ignition angle at engine stopped (LV_ES).



Application recurrence : Segment



Formula section:

IGA_ST = IP_IGA_ST__N__TCO_ST



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_IGA_ST__N__TCO_ST� XE "IP_IGA_ST__N__TCO_ST:def" ��5 x 8�0...FFH�-23,625...72�0,375�°CRK���������Basic ignition angle at start (LV_ST).���������Basic ignition angle out of start ( IGAB )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGAB� XE "IGAB:def" ��-�0...FFH�-23,625...72�0,375�°CRK��Basic ignition angle out of start.��������Input data:

LV_IS� XE "LV_IS:use" ��N� XE "N:use" ��N_32� XE "N_32:use" ��MAF� XE "MAF:use" ���TCO� XE "TCO:use" ������FUNCTION DESCRIPTION:

General information:

The basic ignition angle is depending on engine operating point (N, MAF) and on engine operating states (idle (LV_IS) or out of idle).



Application recurrence : Segment



Formula section:

If	engine operating state idle (LV_IS) active

then	IGAB = IP_IGAB_IS__N__MAF + IP_IGA_TCO_IS__TCO

else		IGAB = IP_IGAB__N__MAF

Endif.



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_IGAB__N__MAF� XE "IP_IGAB__N__MAF:def" ��16 x 12�0...FFH�-23,625...72�0,375�°CRK���������Basic ignition angle out of start and out of idle.��������IP_IGAB_IS__N__MAF� XE "IP_IGAB_IS__N__MAF:def" ��4 x 4�0...FFH�-23,625...72�0,375�°CRK���������Basic ignition angle out of start in idle (LV_IS).��������IP_IGA_TCO_IS__TCO� XE "IP_IGA_TCO_IS__TCO:def" ��6�0...FFH�-48...47,625�0,375�°CRK���������Coolant temperature correction of basic ignition angle out of start in idle (LV_IS).�������� 

�Basic ignition angle with gradient limitation ( IGA_BAS_LGRD )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_BAS_LGRD� XE "IGA_BAS_LGRD:def" ��V�0...FFH�-23,625...72�0,375�°CRK��Basic ignition angle with gradient limitation.��������General information:

A gradient limitation is applied to the basic ignition angle calculation IGA_BAS in order to limit ignition angle variations, following the priorities described here below.



Application recurrence : Segment





Engine operating states without gradient limitation for ignition angle.

Input data:

LV_ISAPWM_IS_ACT� XE "LV_ISAPWM_IS_ACT:use" ��LV_ST� XE "LV_ST:use" ��LV_IGA_AST� XE "LV_IGA_AST:use" ��LV_PUC� XE "LV_PUC:use" ���IGA_BAS� XE "IGA_BAS:use" ������FUNCTION DESCRIPTION:

Formula section:

If		LV_ISAPWM_IS_ACT = 1 (Active)	(idle speed regulation ISAPWM_IS active)

	or	engine operating state start ( LV_ST ) active

	or	LV_IGA_AST = 1 (Active)	(ignition intervention due to post start function)

	or	trailing throttle fuel cut-off ( LV_PUC ) active

then



IGA_BAS_LGRDn = IGA_BASn



Endif.



�Gradient limitation for ignition angle at intercept function ( LV_INF )

Input data:

LV_INF� XE "LV_INF:use" ��LV_N_GRD_INF� XE "LV_N_GRD_INF:use" ��IGA_BAS� XE "IGA_BAS:use" ��TCO� XE "TCO:use" ���C_IGA_LGRD_1� XE "C_IGA_LGRD_1:use" ������FUNCTION DESCRIPTION:

General information:

In case of an important engine speed gradient below a specific engine speed threshold and in closed throttle position, the general gradient limitation C_IGA_LGRD_1 is applied on specific ignition angle IP_IGAB_INF__TCO at intercept function.

Description:
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Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_IGAB_INF__TCO� XE "IP_IGAB_INF__TCO:def" ��4�0...FFH�-23,625...72�0,375�°CRK��� XE "


�:def" ��������Basic ignition angle with intercept function (LV_INF) active.���������Re-start fuel feed ( LV_REAC ) at part load ( LV_PUC ( LV_PL )

Input data:

LV_PUC� XE "LV_PUC:use" ��LV_PL� XE "LV_PL:use" ��LV_REAC� XE "LV_REAC:use" ��IGA_BAS� XE "IGA_BAS:use" ���N_32� XE "N_32:use" ��TCO� XE "TCO:use" ��TPS_GRD� XE "TPS_GRD:use" ��IGA_TRA_KNK� XE "IGA_TRA_KNK:use" ���C_IGA_LGRD_1� XE "C_IGA_LGRD_1:use" ��C_IGA_LGRD_2� XE "C_IGA_LGRD_2:use" ��C_IGA_LGRD_3� XE "C_IGA_LGRD_3:use" ��LV_TRA_KNK_ACT� XE "LV_TRA_KNK_ACT:use" ���FUNCTION DESCRIPTION:

General information:

In order to obtain a soft engine torque built - up, the ignition angle at part load (LV_PL) is retarded and reached with a gradient limitation, depending on the type of acceleration.

The first triggering ignition angle correction for restart fuel feed at part load takes into account the instationary correction (IGA_TRA_KNK).

Description:
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�Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_IGA_RPL__N_32__TCO� XE "ID_IGA_RPL__N_32__TCO:def" ��4 x 6�0...80H�-48...0�0,375�°CRK��� XE "


�:def" ��������Ignition angle correction in case of restart fuel feed at part load - First triggering.��������ID_IGA_LGRD_RPL__N_32� XE "ID_IGA_LGRD_RPL__N_32:def" ��4�01...7FFFH�0,00146...48�48 / 32767�°CRK��� XE "


�:def" ��������Ignition angle gradient limitation for restart fuel feed at part load ( x Segment ). ��������C_TPS_GRD_BOL_RPL� XE "C_TPS_GRD_BOL_RPL:def" ��1�0...FFH�0...2988�2988 / 256�°TPS/sec��TPS_GRD threshold for strong or smooth acceleration detection in case of restart fuel feed at part load.���������Re-start fuel feed ( LV_REAC ) at idle ( LV_PUC ( ( LV_PU )( LV_IS )

Input data:

LV_PUC� XE "LV_PUC:use" ��LV_PU� XE "LV_PU:use" ��LV_IS� XE "LV_IS:use" ��LV_REAC� XE "LV_REAC:use" ���IGA_BAS� XE "IGA_BAS:use" ��N_32� XE "N_32:use" ��N_GRD� XE "N_GRD:use" ��LV_PL� XE "LV_PL:use" ���C_IGA_LGRD_1� XE "C_IGA_LGRD_1:use" ��C_IGA_LGRD_2� XE "C_IGA_LGRD_2:use" ��C_IGA_LGRD_3� XE "C_IGA_LGRD_3:use" ��LV_TRA_KNK_ACT� XE "LV_TRA_KNK_ACT:use" ���IGA_TRA_KNK� XE "IGA_TRA_KNK:use" ��TPS_GRD� XE "TPS_GRD:use" ��ID_IGA_TPS_GRD_TRA__N_32� XE "ID_IGA_TPS_GRD_TRA__N_32:use" ����FUNCTION DESCRIPTION:

General information:

In order to obtain a soft engine torque built - down, the ignition angle at idle (LV_IS) is retried and reached with a gradient limitation, depending on the type of deceleration.

Description:
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Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_IGA_LGRD_RIS__N_GRD� XE "IP_IGA_LGRD_RIS__N_GRD:def" ��4�01...7FFFH�0,00146...48�48 / 32767�°CRK��� XE "


�:def" ��������Ignition angle gradient limitation for restart fuel feed at idle (LV_IS) or trailing throttle (LV_PU) ( x Segment ). ���������Gradient limitation for ignition angle with anti-jerk correction ( LV_AJ_ACT )

Input data:

LV_AJ_ACT� XE "LV_AJ_ACT:use" ��IGA_BAS� XE "IGA_BAS:use" ��N_32� XE "N_32:use" ��IGA_AJ� XE "IGA_AJ:use" ���FUNCTION DESCRIPTION:

General information:

In order to obtain a soft engine torque built - up following anti-jerk intervention ( IGA_AJ ), the nominal ignition angle is reached with a gradient limitation versus engine speed.

Description:
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Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_IGA_LGRD_END_AJ__N_32� XE "ID_IGA_LGRD_END_AJ__N_32:def" ��8�01...FFH�0,375...95,625�0,375�°CRK��� XE "


�:def" ��������Gradient limitation to cancel the anti-jerk ignition angle correction (x Segment).���������Gradient limitation for ignition angle with instationary correction (LV_TRA_KNK_ACT)

Input data:

LV_TRA_KNK_ACT� XE "LV_TRA_KNK_ACT:use" ��IGA_BAS� XE "IGA_BAS:use" ��IGA_TRA_KNK� XE "IGA_TRA_KNK:use" ��C_IGA_LGRD_2� XE "C_IGA_LGRD_2:use" ���FUNCTION DESCRIPTION:

General information:

In order to obtain a soft engine torque built - up following instationary correction (IGA_TRA_KNK), the nominal ignition angle is reached with the general gradient limitation C_IGA_LGRD_2.

Description:
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�

Gradient limitation for ignition angle with knock detected

Input data:

KNK_INT_CYL_[CYL]� XE "KNK_INT_CYL_[CYL]:use" ��IGA_BAS� XE "IGA_BAS:use" �����FUNCTION DESCRIPTION:

Formula section:

If		KNK_INT_CYL_(CYL] ( 0

and		IGA_BASn ( IGA_BASn-1

then	IGA_BAS_LGRDn = IGA_BASn

Endif.







Gradient limitation for transition Part Load (PL) -> Idle Speed (IS)

Input data:

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

In case of transition Part Load PL -> Idle Speed IS, a specific change limitation C_IGA_LGRD_PL_IS is applied to IGA_BAS_LGRD.



If 	Transition PL -> IS

Then 

	a change limitation C_IGA_LGRD_PL_IS is applied on IGA_BAS_LGRD until target is 	reached

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_IGA_LGRD_PL_IS� XE "C_IGA_LGRD_PL_IS:def" ��1�01...7FFFH�0,00146...48�48 / 32767�°CRK��Ignition angle gradient limitation in case of transition PL->IS��������

�General gradient limitation for ignition angle

Input data:

MAF� XE "MAF:use" ��N� XE "N:use" ��IGA_BAS� XE "IGA_BAS:use" ����FUNCTION DESCRIPTION:

General information:

In specific conditions different from the previous described conditions, a general gradient limitation C_IGA_LGRD_x is applied to the nominal ignition angle in order to limit ignition angle variations.

It´s applied only in advance direction and is different for 3 engine operating areas (MAF, N).



Formula section:

If		MAF ( C_IGA_MAF_LGRD

then	C_IGA_LGRD_x = C_IGA_LGRD_3

else

	If	N ( C_IGA_N_LGRD

	then	C_IGA_LGRD_x = C_IGA_LGRD_2

	else	C_IGA_LGRD_x = C_IGA_LGRD_1



Description:
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Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_IGA_LGRD_1� XE "C_IGA_LGRD_1:def" ��1�01...7FFFH�0,00146...48�48 / 32767�°CRK��Ignition angle gradient limitation for area 1 - (x Segment).��������C_IGA_LGRD_2� XE "C_IGA_LGRD_2:def" ��1�01...FFH�0,375...95,625�0,375�°CRK��Ignition angle gradient limitation for area 2 - (x Segment).��������C_IGA_LGRD_3� XE "C_IGA_LGRD_3:def" ��1�01...FFH�0,375...95,625�0,375�°CRK��Ignition angle gradient limitation for area 3 - (x Segment).��������C_IGA_N_LGRD� XE "C_IGA_N_LGRD:def" ��1�01...1FE0H�1...8160�1�rpm��Engine speed threshold for ignition angle gradient limitation choice.��������C_IGA_MAF_LGRD� XE "C_IGA_MAF_LGRD:def" ��1�01...FFH�5,45...1389�5,45�mg/TDC��Mass air flow threshold for ignition angle gradient limitation choice.��������

�Knock control

General - Knock correction ( IGA_KNK_(CYL( )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��IGA_KNK_[CYL]� XE "IGA_KNK_[CYL]:def" ��V�0...80H�-48...0�0.375�°CRK��Cylinder individual ignition angle knock correction.��������IGA_MV_KNK� XE "IGA_MV_KNK:def" ��V�0...80H�-48...0�0.375�°CRK��Ignition angle knock correction mean value.��������Input data:

LV_KNK_ACT� XE "LV_KNK_ACT:use" ��LV_KNK_1_ERR� XE "LV_KNK_1_ERR:use" ��LV_KNK_2_ERR� XE "LV_KNK_2_ERR:use" ��LV_CAM_ERR_LIH� XE "LV_CAM_ERR_LIH:use" ���LV_TRA_KNK_ACT� XE "LV_TRA_KNK_ACT:use" ��LV_IGA_ADJ_TQR� XE "LV_IGA_ADJ_TQR:use" ��C_IGA_LGRD_3� XE "C_IGA_LGRD_3:use" ��LV_CRK_ERR_LIH� XE "LV_CRK_ERR_LIH:use" ���LV_IGA_CH� XE "LV_IGA_CH:use" ��LV_TPS_FL� XE "LV_TPS_FL:use" ��IGA_CH� XE "IGA_CH:use" ����





Conditions for knock control in normal operation or in limp home

Formula section:

If		LV_KNK_ACT = 1 (Active)		(knock control active)

then

	If		LV_KNK_i_ERR = 0		(no error currently present on knock 								 acquisition (sensor n°i) )

		and	LV_CAM_ERR_LIH = 0	(no limp home for camshaft sensor)

		and	LV_CRK_ERR_LIH = 0	(no limp home for crankshaft 									 sensor)

	then		Normal Operation for Knock Control

	else		Limp Home Operation for Knock Control







Ignition angle correction out of knock detection area

Formula section:

If		LV_KNK_ACT = 0 (Passive)		(knock control passive)

then

			IGA_KNK_(CYL(n = IGA_KNK_(CYL(n-1 + C_IGA_LGRD_3



	

	until		IGA_KNK_(CYL( = 0.

�Ignition angle knock correction mean value ( IGA_MV_KNK )

General information:

Application recurrence : 720 °CRK.

Formula section:

																	     		   	NC_CYL_NO

	IGA_MV_KNK  =  1 / NC_CYL_NO *	(  IGA_KNK_(CYL									        		CYL = 1



Relative knock corrections limitation

General information:

Application recurrence : 720 °CRK.

Formula section:

If		IGA_KNK_(CYL(  >  ( IGA_MV_KNK + C_IGA_DIF_MAX_MIN_KNK )

then	IGA_KNK_(CYL(  = ( IGA_MV_KNK + C_IGA_DIF_MAX_MIN_KNK )



If		IGA_KNK_(CYL(  <  ( IGA_MV_KNK - C_IGA_DIF_MAX_MIN_KNK)

then	IGA_KNK_(CYL(  = ( IGA_MV_KNK - C_IGA_DIF_MAX_MIN_KNK )





Absolute knock corrections limitation

General information:

To prevent the ignition angle from a too large correction in the retard sense, the knock correction is limited to a maximum value. This maximum value is performed also for diagnosis functions.

Application recurrence : 720 °CRK.

Formula section:



Limit MAXI = IP_IGA_MAX_KNK__N_32__MAF * IP_IGA_TCO_FAC_KNK__TCO

with

Limit MAXI ( 0

and

IGA_KNK_(CYL(  (  Limit MAXI





If			LV_IGA_CH = 1 (Active)

			(catalyst heating function active - ignition angle intervention)

	and		LV_TPS_FL = 0 (Passive)

			(no full load throttle position detected)

then		Limit MAXI = Limit MAXI - IGA_CH



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_IGA_MAX_KNK__N_32__MAF� XE "IP_IGA_MAX_KNK__N_32__MAF:def" ��8 x 4�0...80H�-48...0�0.375�°CRK��Maximum ignition angle knock correction versus engine operating point.��������IP_IGA_TCO_FAC_KNK__TCO� XE "IP_IGA_TCO_FAC_KNK__TCO:def" ��8�00...FFH�0...0.997�3.895E-3�-��Weighting factor versus coolant temperature for determination of maximum ignition angle knock correction.��������C_IGA_DIF_MAX_MIN_KNK� XE "C_IGA_DIF_MAX_MIN_KNK:def" ��1�0...80H�0...48�0.375�°CRK��Maximum difference between the individual knock corrections and the ignition angle knock correction mean value.��������NC_CYL_NO� XE "NC_CYL_NO:def" ��1�0...FFH�0...255�1�-��Number of Cylinders - Non adjustable calibration.��������

Applicative Value :



NC_CYL_NO = 06H = 6 cylinders

�Knock control in normal operation

Input data:

IGA_KNK_[CYL]� XE "IGA_KNK_[CYL]:use" ��N_KNK� XE "N_KNK:use" ��LV_IGA_ADJ_TQR� XE "LV_IGA_ADJ_TQR:use" ��NL_THD_KNK_[CYL]� XE "NL_THD_KNK_[CYL]:use" ���MAF_KNK� XE "MAF_KNK:use" ��LV_TRA_KNK_ACT� XE "LV_TRA_KNK_ACT:use" ��KNK_INT_CYL_[CYL]� XE "KNK_INT_CYL_[CYL]:use" ����LV_KNK_ACT� XE "LV_KNK_ACT:use" ��KNKS_[CYL]� XE "KNKS_[CYL]:use" ��ID_IGA_AD_[CYL]__N_KNK__MAF_KNK� XE "ID_IGA_AD_[CYL]__N_KNK__MAF_KNK:use" ���Formula section:

1 - Knock ignition angle correction calculation according to knock ignition angle adaptation.



If		LV_KNK_ACT = 0 (Passive) ( 1 (Active)	( knock control begins active )

then



	IGA_KNK_(CYL( = ID_IGA_AD_(CYL(__N_KNK__MAF_KNK





2 - Knock ignition angle correction calculation in case of knock detected :



If		LV_KNK_ACT = 1 (Active)			( knock control continuously active )

then

	If	new operating point is detected by the system (N_KNK, MAF_KNK)

	then

		If	ID_IGA_AD_(CYL(__N_KNK__MAF_KNK

			< ( IGA_KNK_(CYL( - C_IGA_AD_DIF_MAX)

		then



IGA_KNK_(CYL(n = ( IGA_KNK_(CYL(n-1 - C_IGA_AD_DIF_MAX)



		else

			If	ID_IGA_AD_(CYL(__N_KNK__MAF_KNK

				> ( IGA_KNK_(CYL( + C_IGA_AD_DIF_MAX)

			then



IGA_KNK_(CYL(n = ( IGA_KNK_(CYL(n-1+ C_IGA_AD_DIF_MAX)





	else



IGA_KNK_(CYL(n = ID_IGA_AD_(CYL(__N_KNK__MAF_KNK



�				(noise level threshold calculation for knock detection)

		If		KNKS_(CYL  (  NL_THD_KNK_(CYL(

		then

			If	KNK_INT_CYL_(CYL( = 1 (Intensity 1)								( knock is detected with intensity 1 )

			then



IGA_KNK_(CYL(n = IGA_KNK_(CYL(n-1 - ID_IGA_DEC_1_KNK__N_KNK



			else	    ( ( KNK_INT_CYL_(CYL( = 2 (Intensity 2) : �					knock is detected with intensity 2 )



IGA_KNK_(CYL(n = IGA_KNK_(CYL(n-1 - ID_IGA_DEC_2_KNK__N_KNK



			

		else			( ( KNK_INT_CYL_(CYL( = 0 (No) : no knock detected )

			If		       LV_TRA_KNK_ACT = 0 (Passive)

					(no ignition instationary correction requested )

			then



IGA_KNK_(CYL(n = IGA_KNK_(CYL(n-1 + ID_IGA_INC_KNK__N_KNK



			else



IGA_KNK_(CYL(n = IGA_KNK_(CYL(n-1





Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_IGA_DEC_1_KNK__N_KNK� XE "ID_IGA_DEC_1_KNK__N_KNK:def" ��3�01...7FH�0.375...47.625�0.375�°CRK��Update of knock ignition angle correction when knock intensity 1 is detected ( x 720 °CRK ).��������ID_IGA_DEC_2_KNK__N_KNK� XE "ID_IGA_DEC_2_KNK__N_KNK:def" ��3�01...7FH�0.375...47.625�0.375�°CRK��Update of knock ignition angle correction when knock intensity 2 is detected ( x 720 °CRK ).��������ID_IGA_INC_KNK__N_KNK� XE "ID_IGA_INC_KNK__N_KNK:def" ��16�01...7FFFH�0.00146...48�0.00146�°CRK��Update of knock ignition angle correction when no knock is detected ( x 720 °CRK ).��������C_IGA_AD_DIF_MAX� XE "C_IGA_AD_DIF_MAX:def" ��1�0...7FH�0...47.625�0.375�°CRK��Maximum value for updating the knock ignition angle correction.��������

Knock control in limp home

General information:

For explanations, refer to the chapter “ Knock Sensors Diagnosis ( KNKS1, KNKS2 ) “ in the major chapter “Diagnosis Management “.

�Knock adaptation

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_IGA_AD_ACT� XE "LV_IGA_AD_ACT:def" ��V�0...01H�0...1�1�-��Boolean information for knock adaptation loop 1 - ( Passive / Active ).��������LV_CYC_WUP_KNK� XE "LV_CYC_WUP_KNK:def" ��V�0...01H�0...1�1�-��Boolean information for warm up cycle fulfilled��������Input data:

LV_KNK_ACT� XE "LV_KNK_ACT:use" ��LV_KNK_1_ERR� XE "LV_KNK_1_ERR:use" ��LV_KNK_2_ERR� XE "LV_KNK_2_ERR:use" ��LV_IS� XE "LV_IS:use" ���LV_N_GRD_MAX_KNK� XE "LV_N_GRD_MAX_KNK:use" ��LV_TPS_GRD_TRA_KNK� XE "LV_TPS_GRD_TRA_KNK:use" ��LV_TPS_ERR� XE "LV_TPS_ERR:use" ��LV_MAF_ERR� XE "LV_MAF_ERR:use" ���LV_TCO_ERR� XE "LV_TCO_ERR:use" ��LV_TIA_ERR� XE "LV_TIA_ERR:use" ��LV_ISA_1_ERR� XE "LV_ISA_1_ERR:use" ��LV_ISA_2_ERR� XE "LV_ISA_2_ERR:use" ���LV_LSH_UP_1_ERR� XE "LV_LSH_UP_1_ERR:use" ��LV_LSH_UP_2_ERR� XE "LV_LSH_UP_2_ERR:use" ��LV_CAM_ERR� XE "LV_CAM_ERR:use" ��LV_CRK_ERR� XE "LV_CRK_ERR:use" ���LV_IGA_ADJ_TQR� XE "LV_IGA_ADJ_TQR:use" ��LV_STATE_A_MIS� XE "LV_STATE_A_MIS:use" ��LV_STATE_B_MIS� XE "LV_STATE_B_MIS:use" ��MAF_KNK� XE "MAF_KNK:use" ���LV_IGA_CH� XE "LV_IGA_CH:use" ��LV_TPS_FL� XE "LV_TPS_FL:use" ��LV_SCC_TQR� XE "LV_SCC_TQR:use" ��N_32� XE "N_32:use" ���LV_VLS_LIM_1_ERR� XE "LV_VLS_LIM_1_ERR:use" ��LV_VLS_LIM_2_ERR� XE "LV_VLS_LIM_2_ERR:use" ��IGA_MV_KNK� XE "IGA_MV_KNK:use" ��N_KNK� XE "N_KNK:use" ���

General information:

The adaptation assists the knock ignition angle correction IGA_KNK_(CYL( during transition from an engine operating point to another one.

An indexed table ID_IGA_AD_(CYL( __N_KNK__MAF_KNK is provided for each cylinder.

They are updated with the value of IGA_KNK_(CYL( determined for each operating point by the knock control.

�Formula section:

If		LV_KNK_ACT = 1 (Active)

			(knock control active)

	and	LV_KNK_i_ERR = 0

			(no error currently present on knock sensors)

	and	LV_IS = 0

			(engine operating state out of idle)

	and	LV_N_GRD_MAX_KNK = 0 (Passive)

			(no engine speed dynamics relative to knock control) 

	and	LV_TPS_GRD_TRA_KNK = 0 (Active)

			(no load dynamics relative to knock control)

	and	LV_TPS_ERR = 0

			(no error currently present on throttle position sensor)

	and	LV_MAF_ERR = 0

			(no error currently present on mass air flow sensor)

	and	LV_TCO_ERR = 0

			(no error currently present on coolant temperature sensor)

	and	LV_TIA_ERR = 0

			(no error currently present on air temperature sensor)

	and	LV_ISA_i_ERR = 0

			(no error currently present on idle charge actuator command signal (coil i))

	and	LV_LSH_UP_i_ERR = 0

			(no error currently present on oxygen sensor upstream heater power stage)

	and	LV_CAM_ERR = 0

			(no error currently present on camshaft sensor)

	and	LV_CRK_ERR = 0

			(no error currently present on crankshaft sensor)

	and	LV_DUR_IGC_(CYL(_ERR = 0

			(no error currently present on the corresponding ignition output)

	and	LV_IV_(CYL(_ERR = 0

			(no error currently present on corresponding injector power stage)

	and	LV_STATE_A_MIS = 0

			(no misfire status CARB A (catalyst damage))

	and	LV_STATE_B_MIS = 0

			(no misfire status CARB B (increase emissions))



	and		MAF_KNK ( ID_MAF_MIN_AD_KNK__N_32

	and		LV_IGA_CH = 0 (Passive)

			(no catalyst heating function with ignition angle intervention)

		or	LV_TPS_FL = 1 (Passive)

			(full load throttle position detected)

then

			LV_IGA_AD_ACT = 1 (Active)

			(knock adaptation loop 1 authorized)

	and



ID_IGA_AD_(CYL(__N_KNK__MAF_KNK = IGA_KNK_(CYL]



else

			LV_IGA_AD_ACT = 0 (Passive)





Remark :

- Storing the adaptation values ( ID_IGA_AD_(CYL( ) from knock adaptation loop in non volatile memory with ECU in power-latch :



The adaptation values from the indexed tables ID_IGA_AD_(CYL( are initialized  to 0 if one of the following conditions are fullfilled:

						-Virginal ECU

						-Request from service tester

						-EEPROM read failure



Each time during power latch: it is the mean value IGA_MV_KNK which is stored for each operating point. Thus, the 6 adaptation indexed tables ID_IGA_AD_(CYL( are equal.



All indexed tables ID_IGA_AD_(CYL( are increased by C_IGA_INC_AD degrees up to the maximum 0 if:



	- LV_CYC_WUP_KNK = 1

	- TCO was above 71°C at the last engine stop (vehicle was driven until engine warm)

	- TCO has increased by more than 21°C since last engine stop



Thus, it is possible to slowly reduce high values once learnt, without the necessity to 

approach these points in steady state.



LV_CYC_WUP_KNK:

			Conditions to reset: 	System reset

			Conditions to set:	If 	LV_CYC_WUP = 1

						then 	LV_CYC_WUP_KNK = 1

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_MAF_MIN_AD_KNK__N_32� XE "ID_MAF_MIN_AD_KNK__N_32:def" ��16�0...FFH�0...1389�5.45�mg/TDC��Minimum engine load to take into account knock adaptation.��������ID_IGA_AD_[CYL]__N_KNK__MAF_KNK� XE "ID_IGA_AD_[CYL]__N_KNK__MAF_KNK:def" ��16 x 4�0...80H�-48...0�0.375�°CRK��Cylinder individual ignition angle knock adaptation.��������C_IGA_INC_AD� XE "C_IGA_INC_AD:def" ��1�0...10H�0...6�0.375�°CRK��Offset on ignition angle knock adaptation value when engine stopped.��������
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