

Document:		� FORMTEXT ��Idle Speed�

Project:	� FORMTEXT ��Engine Management System� 

	� FORMTEXT ��HMC_V6�

Version:	� FORMTEXT ��a� 

Date:	� FORMTEXT ��17-Dec-97� 

Number of pages:	�NUMPAGES �60�

Revision Code-No.:	� FORMTEXT ��153589 from 18.12.97� 

Construction protocol-No.:	� FORMTEXT ��–––––� 

Software version:	� FORMTEXT ��650H0000� 



�Name�Department�Phone�Date�Sign��Author�� FORMTEXT ��Müller O.��� FORMTEXT ��AT PT SI TSA 11��� FORMTEXT ��3211��� FORMTEXT ��09.12.97����1. Check�� FORMTEXT ��Pioch O.��� FORMTEXT ��AT PT SI TSA 11��� FORMTEXT ��3212��� FORMTEXT ��09.12.97����2. Check�� FORMTEXT ��Gessner S.��� FORMTEXT ��AT PT SI TSA 11��� FORMTEXT ��5398��� FORMTEXT ��09.12.97����Responsible�� FORMTEXT ��Brückner D.��� FORMTEXT ��AT PT SI TSA 16��� FORMTEXT ��4279��� FORMTEXT ��09.12.97����� FORMTEXT ��Vehicle Electronik Systems Division�	Identification No.: � FORMTEXT ��657765.49.07�

� FORMTEXT ��–––––�



�Version list

Version�Date�Author�Comment, Description��������������������������������Table of contents	Page

� TOC  �1.1 	General	� GOTOBUTTON _Toc406306256  � PAGEREF _Toc406306256 �13��

1.1.1 	Total formulas	� GOTOBUTTON _Toc406306257  � PAGEREF _Toc406306257 �13��

1.1.1.1 	Calculated idle charge actuator opening ( ISAPWM )	� GOTOBUTTON _Toc406306258  � PAGEREF _Toc406306258 �13��

1.1.1.2 	Applied idle charge actuator duty cycle ( ISAPWM_ISA )	� GOTOBUTTON _Toc406306259  � PAGEREF _Toc406306259 �17��

1.1.1.3 	ISA-opening during powerlatch	� GOTOBUTTON _Toc406306260  � PAGEREF _Toc406306260 �18��

1.2 	Basic idle - charge actuator opening vs. engine point ( ISAPWM_TPS )	� GOTOBUTTON _Toc406306261  � PAGEREF _Toc406306261 �20��

1.3 	Basic idle charge actuator opening versus engine load ( ISAPWM_TCO_DRI_ACIN )	� GOTOBUTTON _Toc406306262  � PAGEREF _Toc406306262 �22��

1.4 	Idle charge actuator opening with air condition compressor	� GOTOBUTTON _Toc406306263  � PAGEREF _Toc406306263 �27��

1.5 	Basic idle charge actuator opening corr. with catalyst heating (ISAPWM_CH)	� GOTOBUTTON _Toc406306264  � PAGEREF _Toc406306264 �31��

1.6 	Dashpot function ( ISAPWM_DHP )	� GOTOBUTTON _Toc406306265  � PAGEREF _Toc406306265 �33��

1.7 	Idle speed regulation correction ( ISAPWM_IS )	� GOTOBUTTON _Toc406306266  � PAGEREF _Toc406306266 �35��

1.7.1 	Idle speed regulation limits	� GOTOBUTTON _Toc406306267  � PAGEREF _Toc406306267 �39��

1.7.1.1 	I component limits	� GOTOBUTTON _Toc406306268  � PAGEREF _Toc406306268 �39��

1.7.1.2 	D component limits	� GOTOBUTTON _Toc406306269  � PAGEREF _Toc406306269 �40��

1.8 	Idle speed adaptation ( ISAPWM_xx_AD_MMV_IS )	� GOTOBUTTON _Toc406306270  � PAGEREF _Toc406306270 �42��

1.8.1 	General information	� GOTOBUTTON _Toc406306271  � PAGEREF _Toc406306271 �42��

1.8.2 	Adaptation conditions	� GOTOBUTTON _Toc406306272  � PAGEREF _Toc406306272 �43��

1.8.3 	Adaptation sequence	� GOTOBUTTON _Toc406306273  � PAGEREF _Toc406306273 �44��

1.8.3.1 	Adaptation process	� GOTOBUTTON _Toc406306274  � PAGEREF _Toc406306274 �44��

1.8.3.2 	Adaptation calculation	� GOTOBUTTON _Toc406306275  � PAGEREF _Toc406306275 �46��

1.8.3.3 	Adaptation limits	� GOTOBUTTON _Toc406306276  � PAGEREF _Toc406306276 �47��

1.9 	Intake air temperature correction ( ISAPWM_TIA_FAC )	� GOTOBUTTON _Toc406306277  � PAGEREF _Toc406306277 �49��

1.10 	Idle-charge Actuator Adaptation ( AD_MMV_ISA, ADD_ISA )	� GOTOBUTTON _Toc406306278  � PAGEREF _Toc406306278 �50��

1.10.1 	Adaptation conditions	� GOTOBUTTON _Toc406306279  � PAGEREF _Toc406306279 �50��

1.10.2 	Adaptation of the idle-charge actuator characteristic	� GOTOBUTTON _Toc406306280  � PAGEREF _Toc406306280 �52��

1.10.3 	Initialization of idle-charge actuator adaptation	� GOTOBUTTON _Toc406306281  � PAGEREF _Toc406306281 �53��

1.11 	Fans correction ( ISAPWM_CFA, ISAPWM_TRA_CFA )	� GOTOBUTTON _Toc406306282  � PAGEREF _Toc406306282 �55��

1.12 	ISAPWM-correction for programmed idle speed increase	� GOTOBUTTON _Toc406306283  � PAGEREF _Toc406306283 �57��

1.13 	Electrical load correction ( ISAPWM_EL_LOAD, ISAPWM_EL_LOAD_TRA )	� GOTOBUTTON _Toc406306284  � PAGEREF _Toc406306284 �58��

1.14 	Automatic gearbox converter load correction	� GOTOBUTTON _Toc406306285  � PAGEREF _Toc406306285 �60��

�

Index	Page

�INDEX \e “	“ \h"A"�A

AD_INI_COR_ISA

def	50

AD_MMV_ISA

def	50

ADD_ISA

def	50

C

C_AD_ADD_MMV_ISA

def	54

C_AD_CRLC_IS

def	48

C_AD_CRLC_ISA

def	54

C_AD_DIF_MMV_ISA

def	54

C_CYCNR_DYW_IS

def	48

C_ISAPWM_0_1_CFA

def	56

C_ISAPWM_0_2_CFA

def	56

C_ISAPWM_0_3_CFA

def	56

C_ISAPWM_1_1_CFA

def	56

C_ISAPWM_1_2_CFA

def	56

C_ISAPWM_1_3_CFA

def	56

C_ISAPWM_ACCIN_AD_FAC

def	48

C_ISAPWM_ACCIN_AD_MAX_IS

def	48

C_ISAPWM_ACCIN_AD_MIN_IS

def	48

C_ISAPWM_ACCIN_DEC_TRA

def	30

C_ISAPWM_ACCIN_LGRD

def	30

C_ISAPWM_ACCIN_MAX_I

def	41, 48

C_ISAPWM_ACCIN_MIN_I

def	41, 48

C_ISAPWM_ACIN_LGRD_DEC_IS

def	26

C_ISAPWM_ACIN_LGRD_INC_IS

def	26

C_ISAPWM_AD_DYW_IS

def	48

C_ISAPWM_AD_MAX_IS

def	48

C_ISAPWM_AD_MAX_ISA

def	54

C_ISAPWM_AD_MIN_IS

def	48

C_ISAPWM_AD_MIN_ISA

def	54

C_ISAPWM_CRLC_IS

def	48

C_ISAPWM_DEC_CFA

def	56

C_ISAPWM_DRI_DEC_TRA

def	26

C_ISAPWM_DRI_INC_TRA

def	26

C_ISAPWM_EL_LOAD

def	59

C_ISAPWM_EL_LOAD_TRA_DEC

def	59

C_ISAPWM_EL_LOAD_TRA_INC

def	59

C_ISAPWM_EL_LOAD_TRA_LGRD

def	59

C_ISAPWM_I_ADD

def	41

C_ISAPWM_INC_0_CFA

def	56

C_ISAPWM_INC_1_CFA

def	56

C_ISAPWM_LGRD

def	41

C_ISAPWM_LGRD_0_CFA

def	56

C_ISAPWM_LGRD_1_CFA

def	56

C_ISAPWM_LGRD_CH

def	32

C_ISAPWM_LGRD_D

def	41

C_ISAPWM_LGRD_DEC_CFA

def	56

C_ISAPWM_MAX_I

def	41, 48

C_ISAPWM_MAX_I_IS

def	41

C_ISAPWM_MIN_I

def	41, 48

C_ISAPWM_MIN_I_IS

def	41

C_ISAPWM_N_ADD_ON

def	38

C_ISAPWM_N_GRD_I_ADD

def	41

C_ISAPWM_VS_ACCIN_MAX_I_IS

def	41

C_ISAPWM_VS_ACCIN_MIN_I_IS

def	41

C_ISAPWM_VS_MAX_I_IS

def	41

C_ISAPWM_VS_MIN_I_IS

def	41

C_LGRD_ISA_PWL

def	19

C_MAF_AD_ISA

def	54

C_MAF_MAX_ISA

use	50

C_N_AD_DYW_IS

def	48

C_N_DIF_MIN_IS

def	38

C_N_MAX_INF

use	39

C_T_ACCIN_FAC_INC

def	30

C_T_ACCIN_FAC_ON

def	30

C_T_ISA_OPEN_DLY

def	19

C_T_MAX_IS

def	41

C_T_MIN_D_ISA

use	39

C_T_MIN_RIS

def	38

C_TCO_ACCIN_AD_MIN_IS

def	48

C_TCO_AD_MAX_IS

def	48

C_TCO_AD_MIN_IS

def	48

D

DRI_N_SP_ADD_CH

use	31

I

ID_CYCNR_IS__N

use	50

ID_CYCNR_IS__N_32

def	48

IGA_CH

use	31

IP_AD_INI_ISA__TIA

def	54

IP_ISAPWM(_AT)__TCO

def	26

IP_ISAPWM_ACCIN__TIA__LV_PRS_ACC

def	30

IP_ISAPWM_ACCIN_N_MAF__N__MAF _ALTI_COR

def	30

IP_ISAPWM_ACCIN_N_MAF__N_SP_IS__MAF_ALTI_COR

use	42

IP_ISAPWM_ACCIN_TRA__N

def	30

IP_ISAPWM_ACCIN_TRA__N_SP_IS

def	30

IP_ISAPWM_ACIN(_AT)__TCO

def	26

IP_ISAPWM_ALTI__MAF_FAC_ALTI_MMV

def	26

IP_ISAPWM_COR_ISA__ISAPWM__VB

def	17

IP_ISAPWM_D_IS__N_GRD

def	38

IP_ISAPWM_DHP(_AT)__N_32__TPS

def	34

IP_ISAPWM_DRI__TCO__TEMP_AT

def	26

IP_ISAPWM_DRI_ACCIN_ALTI__MAF_FAC_ALTI_MMV

def	30

IP_ISAPWM_DRI_ACIN__TCO__TEMP_AT

def	26

IP_ISAPWM_DRI_LGRD_DEC__TCO

def	26

IP_ISAPWM_DRI_LGRD_INC__TCO

def	26

IP_ISAPWM_DRI_N__TCO__DRI_N_SP_ADD_CH

def	32

IP_ISAPWM_DRI_TRA_1__TCO

def	26

IP_ISAPWM_DRI_TRA_2__TCO

def	26

IP_ISAPWM_FAC_CH__TCO__T_AST

def	21

IP_ISAPWM_FAC_N_SP_IS_ASA__TCO

def	57

IP_ISAPWM_IGA__TCO__IGA_CH

def	32

IP_ISAPWM_INI_I_ST__TCO__MAF_FAC_ALTI_MMV

def	38

IP_ISAPWM_LGRD__N_32

def	34

IP_ISAPWM_LGRD_ST__TCO

def	16

IP_ISAPWM_LOAD_AT_FAC__LOAD_AT__TCO

def	60

IP_ISAPWM_N__TCO__N_SP_ADD_CH

def	32

IP_ISAPWM_N_SP_IS_ASA__N_SP_IS_ADJ_ASA

def	57

IP_ISAPWM_NEG_I_IS__N_DIF_COR

def	38

IP_ISAPWM_P_IS__N_DIF_COR

def	38

IP_ISAPWM_POS_I_IS__N_DIF_COR

def	38

IP_ISAPWM_ST__N__TCO

def	16

IP_ISAPWM_TCO_FAC_IS__TCO

def	38

IP_ISAPWM_TIA_FAC__TIA

def	49

IP_ISAPWM_TPS__N_32__TPS

def	21

IP_ISAPWM_TPS_CH__N_32__TPS

def	21

IP_ISAPWM_TPS_DRI__N_32__TPS

def	21

IP_MAF_AD_MAX_ISA__N_32

def	54

ISAPWM

def	13

use	17, 33, 35, 39, 50

ISAPWM_ACCIN	27

use	13

ISAPWM_ACCIN_AD_MMV_IS	42

use	27

ISAPWM_AD_COR_IS	42

use	35, 39

ISAPWM_AD_IS	42

ISAPWM_AD_MMV_IS	42

use	13

ISAPWM_AS

use	13

ISAPWM_CFA

def	55

use	13

ISAPWM_CH

def	31

use	13

ISAPWM_D_IS

def	35

use	39

ISAPWM_DHP

def	33

use	13

ISAPWM_DRI_AD_MMV_IS	42

use	13

ISAPWM_DRI_TRA

def	22

use	13

ISAPWM_EL_LOAD

def	58

ISAPWM_EL_LOAD_TRA

def	58

ISAPWM_FAC_ST

use	13

ISAPWM_I_IS

def	35

use	39

ISAPWM_IGA_CH

def	31

ISAPWM_IS

def	35

use	13, 42

ISAPWM_ISA

def	17

ISAPWM_LOAD_AT_FAC	60

use	22

ISAPWM_LOAD_EL

use	13

ISAPWM_LOAD_EL_TRA

use	13

ISAPWM_MMV_IS	42

ISAPWM_N_SP_ADD_CH

def	31

ISAPWM_N_SP_IS_ASA

def	57

use	13

ISAPWM_P_IS

def	35

use	39

ISAPWM_SAP

use	13

ISAPWM_TCO_DRI_ACIN

def	22

use	13, 60

ISAPWM_TIA_FAC

def	49

use	13, 50

ISAPWM_TPS

def	20

use	13

ISAPWM_TRA_ACCIN	27

use	13, 42

ISAPWM_TRA_CFA

def	55

use	13

ISAPWM_TRA_SAP

use	13

L

LOAD_AT

def	60

LV_ACCIN

use	27, 55

LV_ACIN

use	22, 39

LV_AD_PREV_ISA

def	50

LV_CPS_ERR

use	42

LV_CPS_MECHA_ERR

use	42

LV_CT

use	39, 42, 50

LV_DRI

use	20, 31, 42

LV_DRI_ISAPWM

use	22, 27, 60

LV_DUR_IGC_[CYL]_ERR

use	42

LV_EL_LOAD

use	58

LV_ES

use	13, 18, 35, 42, 50

LV_IGA_CH

use	20, 31

LV_IGK

use	17, 18

LV_INF

use	39

LV_IS

use	22, 31, 35, 39, 42

LV_ISA_i_ERR

use	42, 50

LV_ISA_MECHA_ERR

use	42, 50

LV_ISAPWM_AD_DYW_IS

def	42

LV_ISAPWM_IS_ACT

def	35

LV_IV_[CYL]_ERR

use	42

LV_LAM_LIM_i_ERR

use	42

LV_MAF_AD_MAX_ISA

def	50

LV_MAF_ERR

use	42, 50

LV_MAF_PLAUS_ERR

use	42, 50

LV_N_AD_DYW_IS

def	42

LV_N_SP_ADD_CH

use	31

LV_PRS_ACC

use	27, 55

LV_PU

use	39

LV_RLY_ACCOUT_CTRL

use	27, 42

LV_ST

use	13, 35, 39, 42

LV_STATE_A_MIS

use	42

LV_TCO_ERR

use	42

LV_TCO_PLAUS_ERR

use	42

LV_TIA_ERR

use	42, 50

LV_TIMEOUT_TCU1_ERR

use	42

LV_TPS_ERR

use	42, 50

LV_TPS_PLAUS_ERR

use	42, 50

LV_VLS_LIM_i_ERR

use	42

LV_VLS_UP_i_ERR

use	42

LV_VS_ERR

use	42

M

MAF

use	50

MAF_ALTI_COR

use	27, 50

MAF_FAC_ALTI_MMV

use	22, 27, 35

MAF_KGH

use	50

N

N

use	17, 22, 27, 35, 42, 60

N_32

use	20, 27, 33, 39, 42, 50

N_CONV

def	60

N_DIF_COR

use	35

N_GRD

use	35, 39

N_SP_ADD_CH

use	31

N_SP_IS

use	27, 35, 42

N_SP_IS_ADJ_ASA

use	57

NC_ISAPWM_N_MAX

use	13, 17, 22, 27, 35, 42

P

PWL_DLY_CTR

def	18

S

STATE_CFA_IS

use	55

T

T_AST

use	20

TCO

use	20, 22, 31, 35, 42, 57, 60

TEMP_AT

use	22

TIA

use	27, 49, 50

TPS

use	20, 33, 50

V

VB

use	17, 42

VS

use	39, 42

VS_STATE_CFA

use	55

��General

Total formulas

Calculated idle charge actuator opening ( ISAPWM )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM� XE "ISAPWM:def" ��V�00...FFFFH�0...99,998�1,526E-3�%��Calculated idle speed valve opening.��������Input data:

ISAPWM_TPS� XE "ISAPWM_TPS:use" ��ISAPWM_TCO_DRI_ACIN� XE "ISAPWM_TCO_DRI_ACIN:use" ��ISAPWM_IS� XE "ISAPWM_IS:use" ��ISAPWM_DHP� XE "ISAPWM_DHP:use" ���ISAPWM_SAP� XE "ISAPWM_SAP:use" ��ISAPWM_TRA_SAP� XE "ISAPWM_TRA_SAP:use" ��ISAPWM_CFA� XE "ISAPWM_CFA:use" ��ISAPWM_TRA_CFA� XE "ISAPWM_TRA_CFA:use" ���ISAPWM_AD_MMV_IS� XE "ISAPWM_AD_MMV_IS:use" ��ISAPWM_DRI_AD_MMV_IS� XE "ISAPWM_DRI_AD_MMV_IS:use" ��ISAPWM_AS� XE "ISAPWM_AS:use" ��ISAPWM_FAC_ST� XE "ISAPWM_FAC_ST:use" ���ISAPWM_CH� XE "ISAPWM_CH:use" ��ISAPWM_TRA_ACCIN� XE "ISAPWM_TRA_ACCIN:use" ��ISAPWM_ACCIN� XE "ISAPWM_ACCIN:use" ��ISAPWM_TIA_FAC� XE "ISAPWM_TIA_FAC:use" ���NC_ISAPWM_N_MAX� XE "NC_ISAPWM_N_MAX:use" ��LV_ES� XE "LV_ES:use" ��LV_ST� XE "LV_ST:use" ��ISAPWM_N_SP_IS_ASA� XE "ISAPWM_N_SP_IS_ASA:use" ���ISAPWM_LOAD_EL� XE "ISAPWM_LOAD_EL:use" ��ISAPWM_LOAD_EL_TRA� XE "ISAPWM_LOAD_EL_TRA:use" ��ISAPWM_DRI_TRA� XE "ISAPWM_DRI_TRA:use" ����FUNCTION DESCRIPTION:

General information:

The ISAPWM takes any value from 0 to 100 %.



The linear opening ratio is converted to standard conditions TIA = 20 °C (intake air temperature) by means of air-density correction ISAPWM_TIA_FAC. 



A special ISAPWM calculation is used in case of Engine Stopped or Start. When engine operating state Start is exited, the normal ISAPWM is reached with a change limitation. 



If N < NC_ISAPWM_N_MAX the application recurrence is 10 msec, otherwise 40 msec.





�Formula section:



If 	( LV_ES = 1 or LV_ST = 1 )

	Then 

		ISAPWM = IP_ISAPWM_ST__N__TCO

Else



ISAPWM	= (  ISAPWM_TPS			Basic ISAPWM versus engine operating point.



		+  ISAPWM_TCO_DRI_ACIN	Basic ISAPWM versus engine load.



		+  ISAPWM_DRI_TRA		Transient correction when Drive is engaged



		+  ISAPWM_IS			Global idle speed regulation.



		+  ISAPWM_DHP			Dashpot  correction.



		+  ISAPWM_CH			Catalyst heating function correction



		+  ISAPWM_SAP			Secondary air global correction.



		+  ISAPWM_TRA_SAP		Secondary air transient correction.



		+  ISAPWM_CFA			Fans global correction.



		+ ISAPWM_TRA_CFA		Fans transient correction.



		+  ISAPWM_AD_MMV_IS		Idle speed adaptation correction without 		or						DRIVE engaged.

		+  ISAPWM_DRI_AD_MMV_IS	Idle speed adaptation correction with 		or						DRIVE engaged.

		+ ISAPWM_ACCIN			Air condition global correction.



		+ ISAPWM_TRA_ACCIN 		Air condition transient correction.



		+ ISAPWM_LOAD_EL		Electrical load correction.



		+ ISAPWM_LOAD_EL_TRA 		Electrical load transient correction.



		+ ISAPWM_AS 			Adjustment via application system.



		+ ISAPWM_N_SP_IS_ASA	)	Correction for programmed idle speed 								increase

	

		*  ISAPWM_TIA_FAC		Intake air temperature correction.





Transition from ISAPWM in Start to ISAPWM out of Start is performed with the change limitation IP_ISAPWM_LGRD_ST__TCO.

� EMBED Visio.Drawing.3  ���



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_ISAPWM_ST__N__TCO� XE "IP_ISAPWM_ST__N__TCO:def" ��5 * 8�0...FFFFH�0...99,998�0,001526�%���������Idle speed valve opening during Start��������IP_ISAPWM_LGRD_ST__TCO� XE "IP_ISAPWM_LGRD_ST__TCO:def" ��6�01...FFH�0,024...6,226�0,0244�%���������Idle speed valve opening change limitation when exiting from Start ��������







�Applied idle charge actuator duty cycle ( ISAPWM_ISA )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_ISA� XE "ISAPWM_ISA:def" ��V�00...FFFFH�0...99,998�1,526E-3�%��Applied idle charge actuator duty cycle.��������Input data:

NC_ISAPWM_N_MAX� XE "NC_ISAPWM_N_MAX:use" ��ISAPWM� XE "ISAPWM:use" ��LV_IGK� XE "LV_IGK:use" ��N� XE "N:use" ���VB� XE "VB:use" ������FUNCTION DESCRIPTION:

General information:

The duty cycle ISAPWM_ISA represents the command for the idle - charge actuator.

The map IP_ISAPWM_COR_ISA__ISAPWM__VB linearizes the idle - charge actuator characteristic.

Furthermore, the opening range ( 0...100 % ) is compressed to the working range of the idle charge actuator.



If N < NC_ISAPWM_N_MAX, the application recurrence is 10 msec, otherwise 40 msec.



Formula section:



ISAPWM_ISA	=  IP_ISAPWM_COR_ISA__ISAPWM__VB	Characteristic linearization.





Remark :

In case of ignition key off (LV_IGK = Passive), the idle charge actuator is driven by ISAPWM = 0.

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_ISAPWM_COR_ISA__ISAPWM__VB� XE "IP_ISAPWM_COR_ISA__ISAPWM__VB:def" ��8*6�00...FFFFH�0...99,998�1,526E-3�%��Idle charge actuator characteristic linearization��������

�ISA-opening during powerlatch

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��PWL_DLY_CTR� XE "PWL_DLY_CTR:def" ��1u�0...FFH�0...255�1�-��Powerlatch delay counter��Input data:

LV_IGK� XE "LV_IGK:use" ��LV_ES� XE "LV_ES:use" ����������FUNCTION DESCRIPTION:

General information:

In order to clean the idle speed valve from deposits it is opened by ramp to 100% duty cycle during powerlatch. The opening ramp starts after a delay time to equalize the intake manifold pressure before.

Formula section:

If		LV_IGK = 0

and		LV_ES = 1

		then	PWL_DLY_CTR = PWL_DLY_CTR +1

and		

if		C_T_ISA_OPEN_DLY is elapsed



then	ISA is closed and opened afterwards to 100%. After reaching 100% it is closed 			again. All transitions use the change limitation C_LGRD_ISA_PWL.

		When 0% are reached at the end, the PWL_DLY_CTR = PWL_DLY_CTR - 1.

		(See diagram)
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Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_T_ISA_OPEN_DLY� XE "C_T_ISA_OPEN_DLY:def" ��1u�00...FFH�0...255�1�s��Delay to open ISA after engine stop.��������C_LGRD_ISA_PWL� XE "C_LGRD_ISA_PWL:def" ��2u�1...FFFFH�1,5E-3...100�1,526E-3�%/10ms��Change limitation to open and close ISA during powerlatch��



�Basic idle - charge actuator opening vs. engine point ( ISAPWM_TPS )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_TPS� XE "ISAPWM_TPS:def" ��V�0...FFFFH�-9,9218�...80,0767�0,0015�%��Basic idle - charge actuator opening versus engine operating point.��������Input data:

N_32� XE "N_32:use" ��LV_IGA_CH� XE "LV_IGA_CH:use" ��TPS� XE "TPS:use" ��TCO� XE "TCO:use" ���T_AST� XE "T_AST:use" ��LV_DRI� XE "LV_DRI:use" �����FUNCTION DESCRIPTION:

General information:

This term determines the vacuum in the intake pipe while the throttle is closed (vacuum limitation at trailing throttle).

The change of ISAPWM via the throttle position TPS affects the throttle progression.

An offset is applied when catalyst heating function is active. This offset is used to take into account the ignition angle reduction in part Load.



- The application recurrency is 40 msec.

Application conditions:

Available for all engine operating states.

Formula section:

If 	LV_IGA_CH = 0 and LV_DRI = 0

	then	ISAPWM_TPS = IP_ISAPWM_TPS__N_32__TPS

If 	LV_IGA_CH = 0 and LV_DRI = 1

	then	ISAPWM_TPS = IP_ISAPWM_TPS_DRI__N_32__TPS

If 	LV_IGA_CH = 1 and LV_DRI = 0

	then	ISAPWM_TPS = IP_ISAPWM_TPS__N_32__TPS

		+ IP_ISAPWM_TPS_CH__N_32__TPS * IP_ISAPWM_FAC_CH__TCO__T_AST

If 	LV_IGA_CH = 1 and LV_DRI = 1

	then	ISAPWM_TPS = IP_ISAPWM_TPS_DRI__N_32__TPS

		+ IP_ISAPWM_TPS_CH__N_32__TPS * IP_ISAPWM_FAC_CH__TCO__T_AST





Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_ISAPWM_TPS__N_32__TPS� XE "IP_ISAPWM_TPS__N_32__TPS:def" ��7 x 5�0...FFH�-19,9...79,7�0,39�%���������Basic idle - charge actuator opening versus operating point in Neutral or M/T��������IP_ISAPWM_TPS_DRI__N_32__TPS� XE "IP_ISAPWM_TPS_DRI__N_32__TPS:def" ��7 x 5�0...FFH�-19,9...79,7�0,39�%���������Basic idle - charge actuator opening versus operating point in Drive��������IP_ISAPWM_TPS_CH__N_32__TPS� XE "IP_ISAPWM_TPS_CH__N_32__TPS:def" ��7 x 5�0...FFH�-50...49,93�0,39�%���������Basic idle - charge actuator opening versus operating point if LV_IGA_CH = 1��������IP_ISAPWM_FAC_CH__TCO__T_AST� XE "IP_ISAPWM_FAC_CH__TCO__T_AST:def" ��8 x 8�0...FFH�0...0,996�1 / 256�-���������Factor for catalyst heating correction��������

� Basic idle charge actuator opening versus engine load ( ISAPWM_TCO_DRI_ACIN )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_TCO_DRI_ACIN� XE "ISAPWM_TCO_DRI_ACIN:def" ��V�00...FFFFH�0...99.998�1.526E-3�%��Basic idle - charge actuator opening versus engine load.��������ISAPWM_DRI_TRA� XE "ISAPWM_DRI_TRA:def" ��V�8000...7FFFH�-50...49.998�1.526E-3�%��Transient idle - charge actuator opening when LV_DRI_ISAPWM state changes.��������Input data:

LV_IS� XE "LV_IS:use" ��TCO� XE "TCO:use" ��LV_DRI_ISAPWM� XE "LV_DRI_ISAPWM:use" ��LV_ACIN� XE "LV_ACIN:use" ���NC_ISAPWM_N_MAX� XE "NC_ISAPWM_N_MAX:use" ��N� XE "N:use" ��TEMP_AT� XE "TEMP_AT:use" ��MAF_FAC_ALTI_MMV� XE "MAF_FAC_ALTI_MMV:use" ���ISAPWM_LOAD_AT_FAC� XE "ISAPWM_LOAD_AT_FAC:use" ������FUNCTION DESCRIPTION:

General information:

In order to take into account the engine load variations in Idle (LV_IS), four interpolated tables are used :



- IP_ISAPWM			: for coolant temperature influence

					  (no additional load).



- IP_ISAPWM_DRI		: for coolant and A/T fluid temperatures and AT torque converter 					load influence with DRIVE engaged (LV_DRI_ISAPWM = 1).



- IP_ISAPWM_ACIN		: for coolant temperature influence and air condition 						  	  selected (LV_ACIN = ACIN).



- IP_ISAPWM_DRI_ACIN		: for coolant and A/T fluid temperatures and AT torque converter 					load influence and air  condition selected (LV_ACIN = ACIN) with 					DRIVE engaged (LV_DRI_ISAPWM = 1).



		

If N < NC_ISAPWM_N_MAX, the application recurrence is 10 msec, otherwise 40 msec.



The altitude influence is taken into consideration by the addition of  IP_ISAPWM_ALTI.



A transient term ISAPWM_DRI_TRA is added when Drive is engaged and dis-engaged.



Application conditions:

Available for all engine operating states.

�Formula section:



1) Basic opening ISAPWM_TCO_DRI_ACIN



- If		LV_DRI_ISAPWM = 0	M/T or A/T not in DRIVE 

  and 	LV_ACIN = 0			air condition not selected

	then 	ISAPWM_TCO_DRI_ACIN = IP_ISAPWM(_AT)__TCO + 

						 IP_ISAPWM_ALTI__MAF_FAC_ALTI_MMV



- If		LV_DRI_ISAPWM = 1	A/T in DRIVE 

  and 	LV_ACIN = 0			air condition not selected

	then	 ISAPWM_TCO_DRI_ACIN = (IP_ISAPWM_DRI__TCO__TEMP_AT 								+IP_ISAPWM_ALTI__MAF_FAC_ALTI_MMV)

						* ISAPWM_LOAD_AT_FAC



- If 		LV_DRI_ISAPWM = 0	M/T or A/T not in DRIVE 

  and 	LV_ACIN = 1			air condition selected

	then 	ISAPWM_TCO_DRI_ACIN = IP_ISAPWM_ACIN(_AT)__TCO + 

						 IP_ISAPWM_ALTI__MAF_FAC_ALTI_MMV





- If 		LV_DRI_ISAPWM = 1	 A/T in DRIVE 

  and 	LV_ACIN = 1			air condition selected

	then 	ISAPWM_TCO_DRI_ACIN = (IP_ISAPWM_DRI_ACIN__TCO__TEMP_AT 

						+ IP_ISAPWM_ALTI__MAF_FAC_ALTI_MMV)

						* ISAPWM_LOAD_AT_FAC





- Specific change limitations :



a) Automatic Transmission (with or without air condition selected) :



a.1 - Switch NEUTRAL position to DRIVE position



To counteract the effect of the temperature, dependent on the converter, which locks the clutch when the DRIVE position is engaged, the idle - charge actuator opening is increased using the gradient limitation IP_ISAPWM_DRI_LGRD_INC__TCO.





a.2 - Switch DRIVE position to NEUTRAL position



When the transmission is shifted to NEUTRAL position, the idle - charge actuator opening is decreased using the gradient limitation IP_ISAPWM_DRI_LGRD_DEC__TCO.





�b) Air Condition :



b.1 - Air condition selected from ON (LV_ACIN = ACIN) to OFF (LV_ACIN = -)



As the engine speed does not increase in a single step when air condition is selected, the idle - charge actuator opening change using a gradient limitation C_ISAPWM_ACIN_LGRD_DEC_IS.



b.2 - Air condition selected from OFF (LV_ACIN = -) to ON (LV_ACIN = ACIN)



The idle - charge actuator opening is decreased using the gradient limitation C_ISAPWM_ACIN_LGRD_INC_IS.





The following drawing represents all the possible transitions :
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The following table resumes which gradient limitation is effective during the different transitions :



	IP_ISAPWM_DRI_LGRD_INC__TCO	is written	DRI_INC

	IP_ISAPWM_DRI_LGRD_DEC__TCO	is written	DRI_DEC

	C_ISAPWM_ACIN_LGRD_DEC_IS		is written	ACIN_DEC

	C_ISAPWM_ACIN_LGRD_INC_IS		is written	ACIN_INC





�Remark :	(+) is a positive value and (-) is a negative value.





Transition�Actual ISAPWM < Target ISAPWM�Actual ISAPWM  ( Target ISAPWM��A�+ DRI_INC�- DRI_INC��B�+ DRI_DEC�- DRI_DEC��C�+ DRI_DEC + ACIN_DEC�- DRI_DEC - ACIN_DEC��D�+ DRI_INC + ACIN_INC�- DRI_INC - ACIN_INC��E�+ ACIN_INC�- DRI_DEC��F�+ DRI_INC�- ACIN_DEC��G�+ ACIN_DEC�- ACIN_DEC��H�+ ACIN_INC�- ACIN_INC��I� +DRI_INC�- DRI_INC��J�+ DRI_DEC�- DRI_DEC��K�+ ACIN_DEC�- ACIN_DEC��L�+ ACIN_INC�- ACIN_INC��







2) Transient opening ISAPWM_DRI_TRA



If 	LV_DRI_ISAPWM = 0

then

	ISPAWM_DRI_TRA is set to 0 without change limitation

else

	If   Transition LV_DRI_ISAPWM = 0 -> 1

	then 

		if 	LV_ACIN = 0

		then 

	ISAPWM_DRI_TRA is set to IP_ISAPWM_DRI_TRA_1__TCO with change limitation 	C_ISAPWM_DRI_INC_TRA and reseted to 0 with change limitation 	C_ISAPWM_DRI_DEC_TRA

		else	( LV_ACIN = 1 )

	ISAPWM_DRI_TRA is set to IP_ISAPWM_DRI_TRA_2__TCO with change limitation 	C_ISAPWM_DRI_INC_TRA and reseted to 0 with change limitation 	C_ISAPWM_DRI_DEC_TRA

	else 

	ISAPWM_DRI_TRA = 0



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_ISAPWM(_AT)__TCO� XE "IP_ISAPWM(_AT)__TCO:def" ��6�00...FFH�0...99.609�0.3891�%��Basic idle - charge opening with M/T or A/T in NEUTRAL.��������IP_ISAPWM_DRI__TCO__TEMP_AT� XE "IP_ISAPWM_DRI__TCO__TEMP_AT:def" ��6 * 4�0...FFH�0...99.61�0.39�%��Basic idle - charge opening with A/T in DRIVE or REVERSE.��������IP_ISAPWM_ACIN(_AT)__TCO� XE "IP_ISAPWM_ACIN(_AT)__TCO:def" ��6�0...FFH�0...99.61�0.39�%��Basic idle - charge opening with M/T or A/T in NEUTRAL and air condition is selected.��������IP_ISAPWM_DRI_ACIN__TCO__TEMP_AT� XE "IP_ISAPWM_DRI_ACIN__TCO__TEMP_AT:def" ��6 * 4�0...FFH�0...99.61�0.39�%��Basic idle - charge opening with A/T in DRIVE or REVERSE and air condition is selected.��������IP_ISAPWM_ALTI__MAF_FAC_ALTI_MMV� XE "IP_ISAPWM_ALTI__MAF_FAC_ALTI_MMV:def" ��6�0...FFH�0...99.61�0.39�%��Basic idle - charge opening correction for altitude influence.��������IP_ISAPWM_DRI_LGRD_INC__TCO� XE "IP_ISAPWM_DRI_LGRD_INC__TCO:def" ��6�01...FFH�0.098...24.902�0.098�%��Idle charge - actuator opening increase gradient limitation with DRIVE or REVERSE engaged.��������IP_ISAPWM_DRI_LGRD_DEC__TCO� XE "IP_ISAPWM_DRI_LGRD_DEC__TCO:def" ��6�01...FFH�0.098...24.902�0.098�%��Idle charge - actuator opening decrease gradient limitation with DRIVE or REVERSE engaged.��������C_ISAPWM_ACIN_LGRD_DEC_IS� XE "C_ISAPWM_ACIN_LGRD_DEC_IS:def" ��1�01...FFH�0.098...24.902�0.098�%��Idle charge - actuator opening gradient limitation when air condition is switched Off.��������C_ISAPWM_ACIN_LGRD_INC_IS� XE "C_ISAPWM_ACIN_LGRD_INC_IS:def" ��1�01...FFH�0.098...24.902�0.098�%��Idle charge - actuator opening gradient limitation when air condition is switched On.��������IP_ISAPWM_DRI_TRA_1__TCO� XE "IP_ISAPWM_DRI_TRA_1__TCO:def" ��6�00...FFH�0...49.8�0.195�%��ISAPWM_DRI_TRA set value when Drive is engaged with LV_ACIN = 0��������IP_ISAPWM_DRI_TRA_2__TCO� XE "IP_ISAPWM_DRI_TRA_2__TCO:def" ��6�00...FFH�0...49.8�0.195�%��ISAPWM_DRI_TRA set value when Drive is engaged with LV_ACIN = 1��������C_ISAPWM_DRI_INC_TRA� XE "C_ISAPWM_DRI_INC_TRA:def" ��1�01...FFH�0.0244...6.225�0.0244�%��ISAPWM_DRI_TRA increase change limitation��������C_ISAPWM_DRI_DEC_TRA� XE "C_ISAPWM_DRI_DEC_TRA:def" ��1�01...FFH�0.0244...6.225�0.0244�%��ISAPWM_DRI_TRA reset change limitation�������� 

�Idle charge actuator opening with air condition compressor

       ( ISAPWM_ACCIN, ISAPWM_TRA_ACCIN )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_ACCIN� XE "ISAPWM_ACCIN" ��V�00...FFFFH�0...99,998�1,526E-3�%��Idle - charge actuator opening correction with air condition compressor.��������ISAPWM_TRA_ACCIN� XE "ISAPWM_TRA_ACCIN" ��V�8000...7FFFH�-50...49,998�1,526E-3�%��Idle - charge actuator opening correction with air condition compressor instationary.��������Input data:

TIA� XE "TIA:use" ��N_32� XE "N_32:use" ��LV_ACCIN� XE "LV_ACCIN:use" ��LV_RLY_ACCOUT_CTRL� XE "LV_RLY_ACCOUT_CTRL:use" ���N_SP_IS� XE "N_SP_IS:use" ��N� XE "N:use" ��MAF_ALTI_COR� XE "MAF_ALTI_COR:use" ��ISAPWM_ACCIN_AD_MMV_IS� XE "ISAPWM_ACCIN_AD_MMV_IS:use" ���NC_ISAPWM_N_MAX� XE "NC_ISAPWM_N_MAX:use" ��LV_PRS_ACC� XE "LV_PRS_ACC:use" ��LV_DRI_ISAPWM� XE "LV_DRI_ISAPWM:use" ��MAF_FAC_ALTI_MMv� XE "MAF_FAC_ALTI_MMv:use" ���FUNCTION DESCRIPTION:

General information:

The increased duty cycle for the air condition compressor ISAPWM_ACCIN must cover the compressor’s power requirements depending on the engine speed, the intake air temperature, the pressure level in the A/C circuit and the mass air flow corrected by the altitude. 

To ensure rapid intake pipe filling and to accelerate the air condition compressor initially from its position OFF, an additional duty cycle ISAPWM_TRA_ACCIN is used. 



If N < NC_ISAPWM_N_MAXthe application recurrence is 10 msec, otherwise 40 msec.



Description:
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a) - ISAPWM_ACCIN calculation :

The basic pre-control is the sum resulting from the addition of IP_ISAPWM_ACCIN__TIA__LV_PRS_ACC, the idle speed adaptation ISAPWM_ACCIN_AD_MMV_IS with air-condition compressor and IP_ISAPWM_DRI_ACCIN_ALTI__MAF_FAC_ALTI_MMV. 



If the air - condition compressor is enabled or disabled, the resulting value is taken over without limitation gradient. 



If LV_PRS_ACC value changes, the new IP_ISAPWM_ACCIN value is applied with the change limitation C_ISAPWM_ACCIN_LGRD. 



This basic pre - control is weighted by multiplication of two values :



	1 - IP_ISAPWM_ACCIN_N_MAF__Nxx__MAF_ALTI_COR



This index table includes the inter-relationship between the engine speed (power consumption) and the mass air flow corrected to sea-level (differential pressure at idle - charge actuator).



Remark :

In order not to disturb the idle speed stabilization in the engine operating state idle (LV_IS), the nominal idle speed N_SP_IS is taken into account as set point (Nxx) for this interpolated table; else (out of idle) N.

�

	2 - T_ACCIN_FAC



It is used for emulating the slow load build - up after the air - condition compressor has been enabled.

It is calculated as follows : 



* with air condition compressor OFF :	T_ACCIN_FAC is set to 0.

(LV_RLY_ACCOUT_CTRL = 0)

* with air condition compressor ON :	T_ACCIN_FAC is set to C_T_ACCIN_FAC_ON

(LV_RLY_ACCOUT_CTRL = 1)		and afterwards T_ACCIN_FAC is incremented by 							the value C_T_ACCIN_FAC_INC at intervals of							40 msec, until the value 1 has been reached.



Formula section:



* With air condition compressor OFF (LV_RLY_ACCOUT_CTRL = 0) :



ISAPWM_ACCIN =	0



* With air condition compressor ON  (LV_RLY_ACCOUT_CTRL = 1) :



ISAPWM_ACCIN = ( IP_ISAPWM_ACCIN__TIA__LV_PRS_ACC 

			+ ISAPWM_ACCIN_AD_MMV_IS )

			 * IP_ISAPWM_ACCIN_N_MAF__Nxx__MAF_ALTI_COR

			* T_ACCIN_FAC



 * With air condition compressor ON  (LV_RLY_ACCOUT_CTRL = 1) and 

   DRIVE engaged (LV_DRI_ISAPWM = 1) :



ISAPWM_ACCIN = ( IP_ISAPWM_ACCIN__TIA__LV_PRS_ACC 

			+ ISAPWM_ACCIN_AD_MMV_IS 

			+ IP_ISAPWM_DRI_ACCIN_ALTI__MAF_FAC_ALTI_MMV)

			 * IP_ISAPWM_ACCIN_N_MAF__Nxx__MAF_ALTI_COR

			* T_ACCIN_FAC





Remark :

ISAPWM_ACCIN_AD_MMV_IS is the idle speed adaptation with air condition compressor.

The nominal idle speed N_SP_IS is taken into account as set point (Nxx) for these interpolated tables in idle (LV_IS); else (out of idle) N.

�

b) - ISAPWM_TRA_ACCIN calculation :

ISAPWM_TRA_ACCIN is set to IP_ISAPWM_ACCIN_TRA__Nxx when air condition compressor is enabled and reset to zero using the change limitation C_ISAPWM_ACCIN_DEC_TRA.



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_ISAPWM_ACCIN__TIA__LV_PRS_ACC� XE "IP_ISAPWM_ACCIN__TIA__LV_PRS_ACC:def" ��4 * 2�0...FFH�0...99,61�0,39�%��Idle - charge actuator opening corr. with A/C compressor versus intake air temperature and A/C pressure level��������IP_ISAPWM_DRI_ACCIN_ALTI__MAF_FAC_ALTI_MMV� XE "IP_ISAPWM_DRI_ACCIN_ALTI__MAF_FAC_ALTI_MMV:def" ��6�0...FFH�0...99,61�0,39�%��Idle - charge actuator opening corr. with A/C compressor  and DRIVE versus altitude correction factor.��������IP_ISAPWM_ACCIN_N_MAF__N__MAF�_ALTI_COR� XE "IP_ISAPWM_ACCIN_N_MAF__N__MAF�_ALTI_COR:def" ��4 * 4�0...FFH�0...15,94�0,0625�-��Idle - charge actuator opening correction with air condition compressor versus operating point.��������C_ISAPWM_ACCIN_LGRD� XE "C_ISAPWM_ACCIN_LGRD:def" ��1�01...FFH�0,024...6,226�0,0244�%��IP_ISAPWM_ACCIN change limitation.��������C_T_ACCIN_FAC_ON� XE "C_T_ACCIN_FAC_ON:def" ��1�00...FFH�0...0,997�3,895E-3�-��T_ACCIN_FAC first set value.��������C_T_ACCIN_FAC_INC� XE "C_T_ACCIN_FAC_INC:def" ��1�01...FFH�0,00024...0,0622�0,00024�-��T_ACCIN_FAC increase value.��������IP_ISAPWM_ACCIN_TRA__N� XE "IP_ISAPWM_ACCIN_TRA__N:def" ��4�0...FFH�-50...49,6�0,39�%��ISAPWM_TRA_ACCIN set value when air condition compressor is enabled out of idle.��������IP_ISAPWM_ACCIN_TRA__N_SP_IS� XE "IP_ISAPWM_ACCIN_TRA__N_SP_IS:def" ��4�0...FFH�-50...49,6�0,39�%��ISAPWM_TRA_ACCIN set value when air condition compressor is enabled in idle.��������C_ISAPWM_ACCIN_DEC_TRA� XE "C_ISAPWM_ACCIN_DEC_TRA:def" ��1�01...FFH�0,0244...6,225�0,0244�%��ISAPWM_TRA_ACCIN reset change limitation.�������� 

�Basic idle charge actuator opening corr. with catalyst heating (ISAPWM_CH)

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_CH� XE "ISAPWM_CH:def" ��V�00...FFFFH�0...99,998�1,526E-3�%��Basic idle - charge actuator opening correction with catalyst heating function��������ISAPWM_IGA_CH� XE "ISAPWM_IGA_CH:def" ��V�0...FFFFH�0...99,9985�0,0015�%��Basic idle - charge actuator opening correction related to ignition angle decrease��������ISAPWM_N_SP_ADD_CH� XE "ISAPWM_N_SP_ADD_CH:def" ��V�0...FFFFH�0...99,9985�0,0015�%��Basic idle - charge actuator opening correction related to nominal idle speed increase��������Input data:

LV_IGA_CH� XE "LV_IGA_CH:use" ��LV_N_SP_ADD_CH� XE "LV_N_SP_ADD_CH:use" ��LV_IS� XE "LV_IS:use" ��N_SP_ADD_CH� XE "N_SP_ADD_CH:use" ���LV_DRI� XE "LV_DRI:use" ��TCO� XE "TCO:use" ��IGA_CH� XE "IGA_CH:use" ��DRI_N_SP_ADD_CH� XE "DRI_N_SP_ADD_CH:use" ���FUNCTION DESCRIPTION:

General information:

The catalyst heating function can influence:

	- basic IGA in Idle

	- nominal idle speed N_SP_IS



To take into account this corrections, a catalyst heating term ISAPWM_CH is added to the basic idle speed charge actuator opening.



ISAPWM_CH is the sum of two terms: 

	- ISAPWM_IGA_CH is related to IGA

	- ISAPWM_N_SP_ADD_CH is related to N_SP_IS



Formula section:

* ISAPWM_IGA_CH:



If		 LV_IGA_CH = 1  and  LV_IS = 1

	then	ISAPWM_IGA_CH = IP_ISAPWM_IGA__TCO__IGA_CH

	else	ISAPWM_IGA_CH = 0

�* ISAPWM_N_SP_ADD_CH:



If 		LV_N_SP_ADD_CH = 1  and  LV_IS = 1

	then	

		If M/T or A/T in Drive (LV_DRI = 0):

		then ISAPWM_N_SP_ADD_CH = IP_ISAPWM_N__TCO__N_SP_ADD_CH



		If A/T in Drive (LV_DRI = 1):

		then ISAPWM_N_SP_ADD_CH = 

			IP_ISAPWM_DRI_N__TCO__DRI_N_SP_ADD_CH



	else	 ISAPWM_N_SP_ADD_CH = 0



* ISAPWM _CH:



ISPAWM_CH  =  ISAPWM_IGA_CH  +  ISAPWM_N_SP_ADD_CH



The change limitation C_ISAPWM_LGRD_CH is always applied to ISAPWM_CH.



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_ISAPWM_IGA__TCO__IGA_CH� XE "IP_ISAPWM_IGA__TCO__IGA_CH:def" ��8 * 8�0...FFH�0...99,61�0,39�%���������Basic idle charge actuator correction with catalyst heating function (related to IGA) ��������IP_ISAPWM_N__TCO__N_SP_ADD_CH� XE "IP_ISAPWM_N__TCO__N_SP_ADD_CH:def" ��8 * 6�0...FFH�0...99,61�0,39�%�����������������IP_ISAPWM_DRI_N__TCO__DRI_N_SP_ADD_CH� XE "IP_ISAPWM_DRI_N__TCO__DRI_N_SP_ADD_CH:def" ��8 * 6�0...FFH�0...99,61�0,39�%���������Basic idle charge actuator correction with catalyst heating function (related to N_SP_ADD_CH) ��������C_ISAPWM_LGRD_CH� XE "C_ISAPWM_LGRD_CH:def" ��1�01...FFH�0,0977...24,902�0,098�%��Gradient limitation for ISAPWM_CH�������� 

�Dashpot function ( ISAPWM_DHP )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_DHP� XE "ISAPWM_DHP:def" ��V�00...FFFFH�0...99,998�1,526E-3�%��Dashpot correction.��������Input data:

ISAPWM� XE "ISAPWM:use" ��N_32� XE "N_32:use" ��TPS� XE "TPS:use" ����FUNCTION DESCRIPTION:

General information:

In order to improve driveability on trailing throttle, the desired torque reduction is slower than this is allowed by the actual closing speed of the throttle.



An additive value on ISAPWM is set by the IP_ISAPWM_DHP(_AT)__N_32__TPS value.



The deceleration of the torque reduction is achieved by the gradient limitation IP_ISAPWM_LGRD__N_32 which acts in the closing direction for IP_ISAPWM_DHP(_AT)__N_32__TPS.

The gradient limitation depends on the engine speed.



In the opening direction of the idle - charge actuator, new values derived from IP_ISAPWM_DHP(_AT)__N_32__TPS are integrated without gradient limitation.



The application recurrency is 40 msec.



Application conditions:

Dashpot function is available for all engine operating states.

Formula section:



If		ISAPWM_DHP(n) ( ISAPWM_DHP(n-1)

then	ISAPWM_DHP = IP_ISAPWM_DHP(_AT)__N_32__TPS

else	ISAPWM_DHP is decreased with the IP_ISAPWM_LGRD__N_32 gradient 			limitation.



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_ISAPWM_DHP(_AT)__N_32__TPS� XE "IP_ISAPWM_DHP(_AT)__N_32__TPS:def" ��7 x 5�0...FFH�0...99,61�0,39�%���������Basic ISAPWM value for dashpot..��������IP_ISAPWM_LGRD__N_32� XE "IP_ISAPWM_LGRD__N_32:def" ��5�01...FFH�0,098...24,902�0,098�%���������ISAPWM gradient limitation for ISAPWM_DHP in the closing direction.��������

�Idle speed regulation correction ( ISAPWM_IS )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_IS� XE "ISAPWM_IS:def" ��V�8000...7FFFH�-50...49,998�1,526E-3�%��Global idle speed regulation��������ISAPWM_P_IS� XE "ISAPWM_P_IS:def" ��V�80...7FH�-50...49,9985�0,39�%��Proportional idle speed regulation term.��������ISAPWM_I_IS� XE "ISAPWM_I_IS:def" ��V�8000...7FFFH�-50...49,998�1,526E-3�%��Integral idle speed regulation term.��������ISAPWM_D_IS� XE "ISAPWM_D_IS:def" ��V�8000...7FFFH�-50...49,998�1,526E-3�%��Derivative idle speed regulation term.��������LV_ISAPWM_IS_ACT� XE "LV_ISAPWM_IS_ACT:def" ��V�0...01H�0...1�1�-��Boolean for idle speed regulation ISAPWM_IS active (passive / active).��������Input data:

N� XE "N:use" ��NC_ISAPWM_N_MAX� XE "NC_ISAPWM_N_MAX:use" ��ISAPWM� XE "ISAPWM:use" ��LV_IS� XE "LV_IS:use" ���LV_ST� XE "LV_ST:use" ��N_DIF_COR� XE "N_DIF_COR:use" ��N_GRD� XE "N_GRD:use" ��TCO� XE "TCO:use" ���LV_ES� XE "LV_ES:use" ��ISAPWM_AD_COR_IS� XE "ISAPWM_AD_COR_IS:use" ��N_SP_IS� XE "N_SP_IS:use" ��MAF_FAC_ALTI_MMV� XE "MAF_FAC_ALTI_MMV:use" ���FUNCTION DESCRIPTION:

General information:

At idle (LV_IS), a PID controller is superimposed on the ISAPWM idle pre - control to compensate deviations from the nominal engine speed.



	The I controller can be adjusted to react more quickly or slowly to the approach and 	deviation from the nominal engine speed.



	The D component additionally takes effect in case of very large negative engine speed 	gradients.



If the conditions for PID are triggered, the P and I components are calculated. For D component calculation, there are specific conditions.



In idle, once the idle speed regulation is triggered, ISAPWM_IS is calculated including P, I and D-components. If idle speed regulation is not triggered, ISAPWM_IS is calculated only with the I-component.



If N < NC_ISAPWM_N_MAX, the application recurrence is 10 msec, otherwise 40 msec.

�Application conditions:



1 - Activation conditions :



( The idle speed regulation is switched on at idle (LV_IS) after the transition from start (LV_ST), if one of the following conditions is met :



a)	N_DIF_COR ( 0		and	N_GRD ( 0

	or

b)	N_DIF_COR < 0

	and



	in case of an engine speed increase by more than C_ISAPWM_N_ADD_ON, after an 

	engine speed decrease during at least  two consecutive segments (240 °CRK).



( The idle speed regulation is switched on at idle (LV_IS) after transition from the remaining engine operating states if one of the following conditions is met :



a)	N_DIF_COR ( 0

	or

b)	N_DIF_COR < 0		and	“Stable Engine Speed”  is detected.



“Stable Engine Speed” description :



The engine speed is stored (Nstored) upon entry in idle, and a timer C_T_MIN_RIS is started.

When the timer has elapsed, the engine speed is compared to the stored speed.

	If	N ( Nstored  - C_N_DIF_MIN_IS

	then	the idle speed regulation is switched on

	else	the process is repeated until the idle speed regulation is enabled or the state idle 		is exited.



	When these conditions are performed then LV_ISAPWM_IS_ACT is set to 1 (Active).



2 - Deactivation condition :



	The idle speed regulation is switched off if LV_IS is exited. Then LV_ISAPWM_IS_ACT

	is set to 0 (Passive).

�Formula section:

1 - Initialization :



At engine stopped (LV_ES) or start (LV_ST) :



	ISAPWM_I_IS	= IP_ISAPWM_INI_I_ST__TCO__MAF_FAC_ALTI_MMV

	ISAPWM_P_IS	= 0

	ISAPWM_D_IS	= 0

	ISAPWM_AD_COR_IS	= ISAPWM_I_IS





2 - ISAPWM_IS calculation :



�ISAPWM_IS = ( ISAPWM_P_IS + ISAPWM_I_IS + ISAPWM_D_IS ) �* IP_ISAPWM_TCO_FAC_IS__TCO �



with :	IP_ISAPWM_TCO_FAC_IS__TCO idle controller temperature weighting



and :

a)	ISAPWM_P_IS	= IP_ISAPWM_P_IS__N_DIF_COR	

	(proportional component)



b)	If	( N_DIF(n)( - (N_DIF(n-3)( < 0

	then	ISAPWM_I_IS(n) = ISAPWM_I_IS(n-1) + IP_ISAPWM_POS_I_IS__N_DIF_COR

		(integral component towards nominal idle speed N_SP_IS)

	else	ISAPWM_I_IS(n) = ISAPWM_I_IS (n-1) + IP_ISAPWM_NEG_I_IS__N_DIF_COR

		(integral component away from nominal idle speed N_SP_IS)



	Remark : The I component is computed every 40 msec., independently of engine 		     speed.



c)	ISAPWM_D_IS 	= IP_ISAPWM_D_IS__N_GRD

	(derivative component)

�Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_ISAPWM_N_ADD_ON� XE "C_ISAPWM_N_ADD_ON:def" ��1�0...1FE0H�0...8160�1�rpm��Minimum engine speed increase for idle controller after start.��������C_T_MIN_RIS� XE "C_T_MIN_RIS:def" ��1�0...FFFFH�0,01...655,35�0,01�sec��Engine speed variation check period if N_DIF_COR < 0.��������C_N_DIF_MIN_IS� XE "C_N_DIF_MIN_IS:def" ��1�0...1FE0H�0...8160�1�rpm��Maximum engine speed decrease to stop idle speed regulation��������IP_ISAPWM_P_IS__N_DIF_COR� XE "IP_ISAPWM_P_IS__N_DIF_COR:def" ��12�00...FFH�-50...49,609�0,3891�%���������P component of idle controller.��������IP_ISAPWM_POS_I_IS__N_DIF_COR� XE "IP_ISAPWM_POS_I_IS__N_DIF_COR:def" ��8�00...FFFFH�-50...49,998�1,526E-3�%��������� I component of idle controller towards N_SP_IS.��������IP_ISAPWM_NEG_I_IS__N_DIF_COR� XE "IP_ISAPWM_NEG_I_IS__N_DIF_COR:def" ��8�00...FFFFH�-50...49,998�1,526E-3�%���������I component of idle controller away from N_SP_IS.��������IP_ISAPWM_D_IS__N_GRD� XE "IP_ISAPWM_D_IS__N_GRD:def" ��4�00...FFH�-50...49,609�0,3891�%���������D component of idle controller.��������IP_ISAPWM_TCO_FAC_IS__TCO� XE "IP_ISAPWM_TCO_FAC_IS__TCO:def" ��4�00...FFH�0...1,922�7,509E-3�-��������� Idle controller temperature weighting.��������IP_ISAPWM_INI_I_ST__TCO__MAF_FAC_ALTI_MMV� XE "IP_ISAPWM_INI_I_ST__TCO__MAF_FAC_ALTI_MMV:def" ��6 x 4�00...FFFFH�-50...49,609�0,3891�%��������� Initialisation value at start for I component of idle controller.��������

�Idle speed regulation limits

Input data:

LV_IS� XE "LV_IS:use" ��VS� XE "VS:use" ��ISAPWM_I_IS� XE "ISAPWM_I_IS:use" ��LV_ACIN� XE "LV_ACIN:use" ���LV_INF� XE "LV_INF:use" ��LV_ST� XE "LV_ST:use" ��ISAPWM_AD_COR_IS� XE "ISAPWM_AD_COR_IS:use" ��ISAPWM� XE "ISAPWM:use" ���LV_CT� XE "LV_CT:use" ��N_32� XE "N_32:use" ��C_N_MAX_INF� XE "C_N_MAX_INF:use" ��N_GRD� XE "N_GRD:use" ���LV_PU� XE "LV_PU:use" ��ISAPWM_D_IS� XE "ISAPWM_D_IS:use" ��ISAPWM_P_IS� XE "ISAPWM_P_IS:use" ��C_T_MIN_D_ISA� XE "C_T_MIN_D_ISA:use" ���



I component limits

General information:

The application recurrence is 40 msec.



* In idle (LV_IS) :



a)	If		VS = 0  

		or	( VS ( 0 and C_T_MAX_IS not elapsed )

	then		C_ISAPWM_MIN_I_IS < ISAPWM_I_IS < C_ISAPWM_MAX_I_IS



b)	If		VS ( 0 

		and	( C_T_MAX_IS elapsed or transition to idle (LV_IS) )

		and	air condition not selected (LV_ACIN = -)

	then	          C_ISAPWM_VS_MIN_I_IS < ISAPWM_I_IS < C_ISAPWM_VS_MAX_I_IS



c)	If		VS ( 0 

		and	( C_T_MAX_IS elapsed or transition to idle (LV_IS) )

		and	air condition selected (LV_ACIN = ACIN)

	then

C_ISAPWM_VS_ACCIN_MIN_I_IS < ISAPWM_I_IS < C_ISAPWM_VS_ACCIN_MAX_I_IS





Remark :

- The duration C_T_MAX_IS is only used when there is a transition from VS = 0 to VS ( 0 in 	idle.

- No gradient limitation on I - component is applied in idle (LV_IS).



- In the closing direction, if ISAPWM reached 0% then ISAPWM_I_IS remains unchanged.

- In the opening direction, if ISAPWM reached 100% then ISAPWM_I_IS remains unchanged.



�* Out of idle :

If		engine operating state start (LV_ST) is not active

	and	the conditions for ISAPWM_I_IS when rapid engine speed drop are not met

then	the I controller is controlled to ISAPWM_AD_COR_IS using the gradient 			limitation C_ISAPWM_LGRD.



 “Engine speed drop”  description :

This function can be activated in and out of idle.



If		LV_CT = 1

	and	N_32 < C_N_MAX_INF

	and	N_GRD < C_ISAPWM_N_GRD_I_ADD

then	ISAPWM_I_IS(n) = ISAPWM_I_IS(n-1) + C_ISAPWM_I_ADD



In this case, ISAPWM_I_IS is not limited.



* Exit from idle :

ISAPWM_I_IS(n	= ISAPWM_I_IS(n-1) + ISAPWM_D_IS(n-1) + ISAPWM_P_IS(n-1

ISAPWM_D_IS(n	= 0

ISAPWM_P_IS(n)	= 0





D component limits

 (refer to “ Intercept Function “ in the major chapter “ Engine Operating States ”)



A D component becomes effective to support the idle speed regulation in case of a large negative engine speed gradient.

This D component, which can be applied in idle (LV_IS) or in trailing throttle (LV_PU), takes effect below an engine speed threshold, in order to facilitate an engine intercept without drop below the nominal idle speed.

Activation conditions :



	Intercept function active (LV_INF = INF).



Deactivation conditions :



	Intercept function not active (LV_INF = -) and the timer C_T_MIN_D_ISA has elapsed.



If one of the disabled conditions are met, the D component is reset to 0 using C_ISAPWM_LGRD_Dchange limitation.

In idle (LV_IS) the D - component is activated only once.

� Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_ISAPWM_MIN_I� XE "C_ISAPWM_MIN_I:def" ��1�8000...7FFFH�-50...49,998�1,526E-3�%��Minimum integral component out of idle.��������C_ISAPWM_MAX_I� XE "C_ISAPWM_MAX_I:def" ��1�8000...7FFFH�-50...49,998�1,526E-3�%��Maximum integral component out of idle.��������C_ISAPWM_ACCIN_MIN_I� XE "C_ISAPWM_ACCIN_MIN_I:def" ��1�8000...7FFFH�-50...49,998�1,526E-3�%��Minimum integral component out of idle with air condition compressor active.��������C_ISAPWM_ACCIN_MAX_I� XE "C_ISAPWM_ACCIN_MAX_I:def" ��1�8000...7FFFH�-50...49,998�1,526E-3�%��Maximum integral component out of idle with air condition compressor active.��������C_ISAPWM_LGRD� XE "C_ISAPWM_LGRD:def" ��1�01...FFH�0,098...24,902�0,098�% / 40ms��Idle controller change limitation.��������C_ISAPWM_MIN_I_IS� XE "C_ISAPWM_MIN_I_IS:def" ��1�8000...7FFFH�-50...49,998�1,526E-3�%��Minimum integral component in idle and vehicle stopped.��������C_ISAPWM_MAX_I_IS� XE "C_ISAPWM_MAX_I_IS:def" ��1�8000...7FFFH�-50...49,998�1,526E-3�%��Maximum integral component in idle and vehicle stopped.��������C_ISAPWM_VS_MIN_I_IS� XE "C_ISAPWM_VS_MIN_I_IS:def" ��1�8000...7FFFH�-50...49,998�1,526E-3�%��Minimum integral component in idle and vehicle running.��������C_ISAPWM_VS_MAX_I_IS� XE "C_ISAPWM_VS_MAX_I_IS:def" ��1�8000...7FFFH�-50...49,998�1,526E-3�%��Maximum integral component in idle and vehicle running.��������C_ISAPWM_VS_ACCIN_MIN_I_IS� XE "C_ISAPWM_VS_ACCIN_MIN_I_IS:def" ��1�8000...7FFFH�-50...49,998�1,526E-3�%��Minimum integral component in idle with vehicle running and air condition compressor active.��������C_ISAPWM_VS_ACCIN_MAX_I_IS� XE "C_ISAPWM_VS_ACCIN_MAX_I_IS:def" ��1�8000...7FFFH�-50...49,998�1,526E-3�%��Maximum integral component in idle with vehicle running and air condition compressor active.��������C_T_MAX_IS� XE "C_T_MAX_IS:def" ��1�01...FFFFH�0,01...655,35�0.01�s��Time delay to detect vehicle running.��������C_ISAPWM_N_GRD_I_ADD� XE "C_ISAPWM_N_GRD_I_ADD:def" ��1�80...00H�-4096...0�32�rpm/sec��Minimum engine speed gradient to have rapid engine speed drop.��������C_ISAPWM_I_ADD� XE "C_ISAPWM_I_ADD:def" ��1�00...FFFFH�0...99,998�1,526E-3�%��Integral component correction in case of rapid engine speed drop.��������C_ISAPWM_LGRD_D� XE "C_ISAPWM_LGRD_D:def" ��1�01...FFH�0.098...24,902�0,098�% / 40ms��Derivative component change limitation.��������

�Idle speed adaptation ( ISAPWM_xx_AD_MMV_IS )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_AD_MMV_IS� XE "ISAPWM_AD_MMV_IS" ��V/S�8000...7FFFH�-50...49.998�1.526E-3�%��Adaptive value without DRIVE engaged��������ISAPWM_DRI_AD_MMV_IS� XE "ISAPWM_DRI_AD_MMV_IS" ��V/S�8000...7FFFH�-50...49.998�1.526E-3�%��Adaptive value with DRIVE engaged��������ISAPWM_ACCIN_AD_MMV_IS� XE "ISAPWM_ACCIN_AD_MMV_IS" ��V/S�8000...7FFFH�-50...49.998�1.526E-3�%��Adaptive value with air conditioner compressor active��������ISAPWM_MMV_IS� XE "ISAPWM_MMV_IS" ��V�8000...7FFFH�-50...49.998�1.526E-3�%��Idle speed regulation average value��������ISAPWM_AD_IS� XE "ISAPWM_AD_IS" ��V/S�8000...7FFFH�-50...49.998�1.526E-3�%��Non filtered adaptive value of idle speed regulation��������ISAPWM_AD_COR_IS� XE "ISAPWM_AD_COR_IS" ��V/S�8000...7FFFH�-50...49.998�1.526E-3�%��Corrected adaptive value of idle speed regulation��������LV_ISAPWM_AD_DYW_IS� XE "LV_ISAPWM_AD_DYW_IS:def" ��V�0...01H�0...1�1�-��Boolean for constant ISAPWM conditions to allow idle speed adaptation (- / ISAPWM).��������LV_N_AD_DYW_IS� XE "LV_N_AD_DYW_IS:def" ��V�0...01H�0...1�1�-��Boolean for constant N conditions to allow idle speed adaptation (- / N).��������

Input data:

ISAPWM_TRA_ACCIN� XE "ISAPWM_TRA_ACCIN:use" ��LV_VS_ERR� XE "LV_VS_ERR:use" ��LV_DRI� XE "LV_DRI:use" ��IP_ISAPWM_ACCIN_N_MAF__N_SP_IS__MAF_ALTI_COR� XE "IP_ISAPWM_ACCIN_N_MAF__N_SP_IS__MAF_ALTI_COR:use" ���LV_ES� XE "LV_ES:use" ��LV_ST� XE "LV_ST:use" ��LV_IS� XE "LV_IS:use" ��LV_CT� XE "LV_CT:use" ���N� XE "N:use" ��N_32� XE "N_32:use" ��TCO� XE "TCO:use" ��VB� XE "VB:use" ���VS� XE "VS:use" ��LV_RLY_ACCOUT_CTRL� XE "LV_RLY_ACCOUT_CTRL:use" ��LV_CPS_MECHA_ERR� XE "LV_CPS_MECHA_ERR:use" ��ISAPWM_IS� XE "ISAPWM_IS:use" ���LV_TPS_ERR� XE "LV_TPS_ERR:use" ��LV_TPS_PLAUS_ERR� XE "LV_TPS_PLAUS_ERR:use" ��LV_MAF_ERR� XE "LV_MAF_ERR:use" ��LV_MAF_PLAUS_ERR� XE "LV_MAF_PLAUS_ERR:use" ���LV_TCO_ERR� XE "LV_TCO_ERR:use" ��LV_TCO_PLAUS_ERR� XE "LV_TCO_PLAUS_ERR:use" ��LV_IV_[CYL]_ERR� XE "LV_IV_[CYL]_ERR:use" ��LV_TIA_ERR� XE "LV_TIA_ERR:use" ���LV_VLS_LIM_i_ERR� XE "LV_VLS_LIM_i_ERR:use" ��N_SP_IS� XE "N_SP_IS:use" ��LV_LAM_LIM_i_ERR� XE "LV_LAM_LIM_i_ERR:use" ��NC_ISAPWM_N_MAX� XE "NC_ISAPWM_N_MAX:use" ���LV_ISA_i_ERR� XE "LV_ISA_i_ERR:use" ��LV_STATE_A_MIS� XE "LV_STATE_A_MIS:use" ��LV_ISA_MECHA_ERR� XE "LV_ISA_MECHA_ERR:use" ��LV_TIMEOUT_TCU1_ERR� XE "LV_TIMEOUT_TCU1_ERR:use" ���LV_DUR_IGC_[CYL]_ERR� XE "LV_DUR_IGC_[CYL]_ERR:use" ��LV_CPS_ERR� XE "LV_CPS_ERR:use" ��LV_VLS_UP_i_ERR� XE "LV_VLS_UP_i_ERR:use" ����



General information

Unmetered air and other effects of ageing cause deviations in the duty cycle between the basic idle-charge actuator opening and the idle speed regulation value.

This deviation must be detected and corrected by an offset :



M/T Car or A/T Car not in DRIVE (LV_DRI = -)	--->	ISAPWM_AD_MMV_IS

(stored in a non volatile memory)

A/T with DRIVE engaged (LV_DRI = DRI)	--->	ISAPWM_DRI_AD_MMV_IS

(stored in a non volatile memory)

LV_RLY_ACCOUT_CTRL = 1 (A/C active)	--->	ISAPWM_ACCIN_AD_MMV_IS

(partially stored in a volatile memory)



If 	N < NC_ISAPWM_N_MAX, the application recurrence is 10 msec, otherwise 40 msec.

�* Initialization :

The adaptation values are initialized when the engine is started for the first time or by the after-sales customer service :



				ISAPWM_AD_MMV_IS 		= 00H

				ISAPWM_DRI_AD_MMV_IS 	= 00H

				ISAPWM_ACCIN_AD_MMV_IS	= 00H



* Adaptation values applicability :

The determined adaptation value causes a partial shift of the basic idle-charge actuator opening.

But adaptation with air condition compressor is subject to the following conditions :



a) - it must be ensured that the weighting table IP_ISAPWM_ACCIN_N_MAF__N_SP_IS__MAF_ALTI_COR contains the value 1 within the index table area which allows adaptation.



b) - adaptation should be possible only after the load increase factor has reached 1, and ISAPWM_TRA_ACCIN the value 0 (this must be ensured by application).



Adaptation conditions

a) Engine operating state engine stopped (LV_ES) or start (LV_ST) not active.



b) The presence of a diagnosis error, influencing the idle detection or the idle air quantity is 	not permitted :

		LV_TPS_ERR = 0				(throttle position sensor)

	and	LV_TPS_PLAUS_ERR = 0

	and	LV_TCO_ERR = 0				(coolant temperature sensor)

	and	LV_TCO_PLAUS_ERR = 0

	and	LV_MAF_ERR = 0				(mass air flow sensor)

	and	LV_MAF_PLAUS_ERR = 0

	and	LV_TIA_ERR = 0				(intake air temperature sensor)

	and	LV_VS_ERR = 0				(vehicle speed signal)

	and	LV_IV_[CYL]_ERR = 0			(injector valves 0...5)

	and	LV_DUR_IGC_[CYL]_ERR = 0		(ignition)

	and	LV_ISA_i_ERR = 0				(idle speed actuator)

	and	LV_ISA_MECHA_ERR = 0

	and	LV_TIMEOUT_TCU1_ERR = 0		(timeout from TCU)

	and	LV_STATE_A_MIS = 0			(misfire CARB A)

	and	LV_CPS_ERR = 0				(canister purge solenoid)

	and	LV_CPS_MECHA_ERR = 0			

	and	LV_VLS_UP_i_ERR = 0			(upstream O2 sensor signal)

	and	LV_VLS_LIM_i_ERR = 0			(lambda probe voltage excursion)

	and	LV_LAM_LIM_i_ERR = 0			(lambda controller at limit)

	

�c) Throttle closed (LV_CT = 1) for more than ID_CYCNR_IS__N_32 seconds.

	(in order to allow the throttle to settle after closing)



d) The coolant temperature must lie within following limits:

	d1) 	For ISAPWM_AD_MMV_IS and ISAPWM_DRI_AD_MMV_IS:

			C_TCO_AD_MIN_IS ( TCO ( C_TCO_AD_MAX_IS

	d2) 	For ISAPWM_ACCIN_AD_MMV_IS:

			C_TCO_ACCIN_AD_MIN_IS ( TCO ( C_TCO_AD_MAX_IS



e) No nominal engine speed increase at idle (LV_IS) must be effective due to an insufficient 	 battery voltage VB.



f) VS = 0







Adaptation sequence

Adaptation process

The aim is the determination of a steadily settled idle speed regulation ISAPWM_IS.



� EMBED Designer  ���

�* ISAPWM_MMV_IS calculation :

The moving mean value of the idle speed regulation correction is defined as :



ISAPWM_MMV_IS(n) =  ISAPWM_MMV_IS(n-1)

			    + ( ISAPWM_IS(n) - ISAPWM_MMV_IS(n-1) ) * C_ISAPWM_CRLC_IS



When entering in the engine operating state idle (LV_IS), the first value of the idle speed regulation is used as moving mean value.



A dynamic window is placed around ISAPWM_IS and N at intervals of 40 ms :



If		during C_CYCNR_DYW_IS, the following conditions are true :

		a) -	| ISAPWM_IS - ISAPWM_MMV_IS | < C_ISAPWM_AD_DYW_IS

				( LV_ISAPWM_AD_DYW_IS = 1 (ISAPWM)

	and	b) -	(N - N_SP_IS ( < C_N_AD_DYW_IS

				( LV_N_AD_DYW_IS = 1 (N)

then	ISAPWM_AD_IS = ISAPWM_MMV_IS



This process is repeated again as often as the adaptation conditions are true.





* ISAPWM_AD_COR_IS calculation :

When exiting from idle, this value represents the target for the I component of the idle speed regulation.



If 		idle adaptation calculation is not yet performed 

		(no update of idle adaptation calculation)

then	ISAPWM_AD_COR_IS = ISAPWM_AD_IS

else	ISAPWM_AD_COR_IS = ISAPWM_AD_IS * (1 - C_AD_CRLC_IS)



After use, ISAPWM_AD_IS is set to 0.

�Adaptation calculation



a) Air condition compressor is OFF (LV_RLY_ACCOUT_CTRL = 0)

A new ISAPWM_xx_AD_MMV_IS calculation is performed for the concerned adaptative term according to the following conditions :



If		LV_IS = 1 					(engine operating state Idle)

	If		A/T shift NEUTRAL ---> DRIVE	

		and	air condition compressor is OFF	(LV_RLY_ACCOUT_CTRL = 0)

	or		M/T or A/T in NEUTRAL position	

		and	air condition compressor is switched ON	(LV_RLY_ACCOUT_CTRL 0->1)

or	  		Change of operating state from IS ( PL 				

		and 	air condition compressor is OFF	(LV_RLY_ACCOUT_CTRL = 0)

		and 	M/T or A/T in NEUTRAL position

	then



ISAPWM_AD_MMV_IS(n) = ISAPWM_AD_MMV_IS(n-1) + ISAPWM_AD_IS(n) * C_AD_CRLC_IS







If		LV_IS = 1 						(engine operating state Idle)

	If		A/T shift DRIVE ---> NEUTRAL

		and	air condition compressor is OFF	(LV_RLY_ACCOUT_CTRL = 0)

	or		A/T in DRIVE position	

		and	air condition compressor is switched ON	(LV_RLY_ACCOUT_CTRL 0->1)

or	  		Change of operating state from IS ( PL 				

		and 	air condition compressor is OFF	(LV_RLY_ACCOUT_CTRL = 0)

		and 	A/T in DRIVE position

	then



ISAPWM_DRI_AD_MMV_IS(n) = ISAPWM_DRI_AD_MMV_IS(n-1) + ISAPWM_AD_IS(n) �* C_AD_CRLC_IS





b) Air condition compressor is ON (LV_RLY_ACCOUT_CTRL = 1)

A new ISAPWM_ACCIN_AD_MMV_IS calculation is performed according to the following conditions :



If		LV_IS = 1 						(engine operating state Idle)

		and 	air condition compressor is switched OFF	(LV_RLY_ACCOUT_CTRL 1->0)

or	  		Change of operating state from IS ( PL 				

		and 	air condition compressor is ON		(LV_RLY_ACCOUT_CTRL = 1)

	then



ISAPWM_ACCIN_AD_MMV_IS(n)  =	ISAPWM_ACCIN_AD_MMV_IS(n-1) +  ISAPWM_AD_IS(n) �* C_AD_CRLC_IS





Contrary to ISAPWM_AD_MMV_IS and ISAPWM_DRI_AD_MMV_IS the air condition compressor adaptation value is not stored completely in the non volatile memory at the end of the controller holding phase.

As the demand may have changed after the following engine start (influence of ambient temperature), the value ISAPWM_ACCIN_AD_MMV_IS is reduced by multiplication of C_ISAPWM_ACCIN_AD_FAC before it is stored in the non volatile memory.







Adaptation limits

a)  For ISAPWM_AD_MMV_IS and ISAPWM_DRI_AD_MMV_IS the limitation is:



     	C_ISAPWM_AD_MIN_IS ( ISAPWM_AD_MMV_IS ( C_ISAPWM_AD_MAX_IS

	C_ISAPWM_AD_MIN_IS ( ISAPWM_DRI_AD_MMV_IS ( C_ISAPWM_AD_MAX_IS



b) For ISAPWM_ACCIN_AD_MMV_IS the limitation is:



 	C_ISAPWM_ACCIN_AD_MIN_IS ( ISAPWM_ACCIN_AD_MMV_IS ( 

								     C_ISAPWM_ACCIN_AD_MAX_IS



c) For ISAPWM_AD_COR_IS the limitation is:

	* Air condition compressor OFF (LV_RLY_ACCOUT_CTRL = 0):

	C_ISAPWM_MIN_I ( ISAPWM_AD_COR_IS ( C_ISAPWM_MAX_I



	* Air condition compressor ON (LV_RLY_ACCOUT_CTRL = 1):

     	C_ISAPWM_ACCIN_MIN_I ( ISAPWM_AD_COR_IS ( C_ISAPWM_ACCIN_MAX_I



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_CYCNR_IS__N_32� XE "ID_CYCNR_IS__N_32:def" ��4�01...FFH�0.04...10.2�0.04�sec��Delay to allow idle adaptation when LV_CT is true.��������C_TCO_AD_MIN_IS� XE "C_TCO_AD_MIN_IS:def" ��1�0...FEH�-48...142.5�0.75�°C��Minimum coolant temperature for idle adaptation without air condition compressor.��������C_TCO_ACCIN_AD_MIN_IS� XE "C_TCO_ACCIN_AD_MIN_IS:def" ��1�0...FEH�-48...142.5�0.75�°C��Minimum coolant temperature for idle adaptation with air condition compressor.��������C_TCO_AD_MAX_IS� XE "C_TCO_AD_MAX_IS:def" ��1�0...FEH�-48...142.5�0.75�°C��Maximum coolant temperature for idle adaptation.��������C_ISAPWM_CRLC_IS� XE "C_ISAPWM_CRLC_IS:def" ��1�00...FFH�0...0.997�3.895E-3�-��Filtering factor for ISAPWM_MMV_IS.��������C_CYCNR_DYW_IS� XE "C_CYCNR_DYW_IS:def" ��1�01...FFH�1...255�1�-��Minimum time for (N, ISAPWM) steady state condition to calculate a new ISAPWM_AD_IS (x 40 msec)��������C_ISAPWM_AD_DYW_IS� XE "C_ISAPWM_AD_DYW_IS:def" ��1�0...FFFFH�0...99.9985�0.0015�%��Steady state threshold for ISAPWM_IS to learn ISAPWM_AD_IS.��������C_N_AD_DYW_IS� XE "C_N_AD_DYW_IS:def" ��1�0...FFH�0...255�1�rpm��Steady state threshold for engine speed to learn ISAPWM_AD_IS.��������C_AD_CRLC_IS� XE "C_AD_CRLC_IS:def" ��1�00...FFH�0...0.997�3.895E-3�-��Filtering factor for adaptive term.��������C_ISAPWM_ACCIN_AD_FAC� XE "C_ISAPWM_ACCIN_AD_FAC:def" ��1�00...FFH�0...0.997�3.895E-3�-��Reduction factor for ISAPWM_ACCIN_AD_MMV_IS when stored in non volatile memory.��������C_ISAPWM_AD_MIN_IS� XE "C_ISAPWM_AD_MIN_IS:def" ��1�8000...0000H�-50...0�0.0015�%��Minimum adaptive value without air condition compressor.��������C_ISAPWM_AD_MAX_IS� XE "C_ISAPWM_AD_MAX_IS:def" ��1�0...7FFFH�0...49.9985�0.0015�%��Maximum adaptive value without air condition compressor.��������C_ISAPWM_ACCIN_AD_MIN_IS� XE "C_ISAPWM_ACCIN_AD_MIN_IS:def" ��1�8000...0000H�-50...0�0.0015�%��Minimum adaptive value with air condition compressor.��������C_ISAPWM_ACCIN_AD_MAX_IS� XE "C_ISAPWM_ACCIN_AD_MAX_IS:def" ��1�0...7FFFH�0...49.9985�0.0015�%��Maximum adaptive value with air condition compressor.��������C_ISAPWM_MIN_I� XE "C_ISAPWM_MIN_I:def" ��1�8000...7FFFH�-50...49.998�1.526E-3�%��Minimum integral component out of idle without air condition compressor.��������C_ISAPWM_MAX_I� XE "C_ISAPWM_MAX_I:def" ��1�8000...7FFFH�-50...49.998�1.526E-3�%��Maximum integral component out of idle without air condition compressor.��������C_ISAPWM_ACCIN_MIN_I� XE "C_ISAPWM_ACCIN_MIN_I:def" ��1�8000...7FFFH�-50...49.998�1.526E-3�%��Minimum integral component out of idle with air condition compressor.��������C_ISAPWM_ACCIN_MAX_I� XE "C_ISAPWM_ACCIN_MAX_I:def" ��1�8000...7FFFH�-50...49.998�1.526E-3�%��Maximum integral component out of idle with air condition compressor.��������

�Intake air temperature correction ( ISAPWM_TIA_FAC )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_TIA_FAC� XE "ISAPWM_TIA_FAC:def" ��V/S�00...FFH�0...1,922�7,509E-3�-��Intake air temperature correction.��������Input data:

TIA� XE "TIA:use" ������FUNCTION DESCRIPTION:

General information:

The linear opening ratio ISAPWM is converted to standard condition TIA = 20 °C (intake air temperature) by means of air-density correction ISAPWM_TIA_FAC.



The application recurrence is 500 msec.



Application conditions:

Available for all engine operating states.



Formula section:

ISAPWM_TIA_FAC = IP_ISAPWM_TIA_FAC__TIA



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_ISAPWM_TIA_FAC__TIA� XE "IP_ISAPWM_TIA_FAC__TIA:def" ��6�0...FFH�0...1,9922�0,0078�-���������Intake air temperature correction factor ��������

�Idle-charge Actuator Adaptation ( AD_MMV_ISA, ADD_ISA )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��AD_MMV_ISA� XE "AD_MMV_ISA:def" ��V�00...FFFFH�0...2,000�3,052E-5�-��Idle-charge actuator adaptation.��������ADD_ISA� XE "ADD_ISA:def" ��V�00...FFFFH�0...2,000�3,052E-5�-��Target air mass and measured air mass comparison in idle.��������AD_INI_COR_ISA� XE "AD_INI_COR_ISA:def" ��V/S�00...FFH�0...1,992�7,782E-3�-��Initialization of idle-charge actuator adaptation.��������LV_MAF_AD_MAX_ISA� XE "LV_MAF_AD_MAX_ISA:def" ��V�0...01H�0...1�1�-��Boolean for critical pressure ratio detection (- /  MAF_MAX).��������LV_AD_PREV_ISA� XE "LV_AD_PREV_ISA:def" ��V�0...01H�0...1�1�-��Boolean to inform if an idle - charge actuator adaptation has previously occurred (- / YES).��������Input data:

TPS� XE "TPS:use" ��TIA� XE "TIA:use" ��ISAPWM� XE "ISAPWM:use" ��N_32� XE "N_32:use" ���MAF� XE "MAF:use" ��MAF_KGH� XE "MAF_KGH:use" ��MAF_ALTI_COR� XE "MAF_ALTI_COR:use" ��C_MAF_MAX_ISA� XE "C_MAF_MAX_ISA:use" ���ISAPWM_TIA_FAC� XE "ISAPWM_TIA_FAC:use" ��ID_CYCNR_IS__N� XE "ID_CYCNR_IS__N:use" ��LV_CT� XE "LV_CT:use" ��LV_ES� XE "LV_ES:use" ���LV_TPS_ERR� XE "LV_TPS_ERR:use" ��LV_TPS_PLAUS_ERR� XE "LV_TPS_PLAUS_ERR:use" ��LV_MAF_ERR� XE "LV_MAF_ERR:use" ��LV_MAF_PLAUS_ERR� XE "LV_MAF_PLAUS_ERR:use" ���LV_TIA_ERR� XE "LV_TIA_ERR:use" ��LV_ISA_i_ERR� XE "LV_ISA_i_ERR:use" ��LV_ISA_MECHA_ERR� XE "LV_ISA_MECHA_ERR:use" ����



Adaptation conditions

These conditions are checked with a recurrence of 300 msec.



a) -	The presence of an error influencing the idle detection or the idle air quantity is not 	permitted :

		LV_TPS_ERR = 0			(throttle position sensor)

	and	LV_TPS_PLAUS_ERR = 0		(throttle position sensor - plausibility)

	and	LV_MAF_ERR = 0			(mass air flow sensor)

	and	LV_MAF_PLAUS_ERR = 0		(mass air flow sensor - plausibility)

	and	LV_TIA_ERR = 0			(air intake temperature sensor)

	and	LV_ISA_i_ERR = 0			(idle speed actuator - electrical)

	and	LV_ISA_MECHA_ERR = 0		(idle speed actuator - mechanical)



b) -	Throttle closed (LV_CT = CT) since more than ID_CYCNR_IS__N seconds.



c) -	The calculated idle - charge actuator opening must be within the following limits :



	C_ISAPWM_AD_MIN_ISA ( ISAPWM ( C_ISAPWM_AD_MAX_ISA



�d) -	The idle - charge actuator adaptation must be performed with a critical pressure ratio at 	the throttle (sound velocity).



	This condition is met dependent on the engine speed up to an air mass flow of 	IP_MAF_AD_MAX_ISA__N_32.



	- The influence of the altitude is compensated using the mass air flow corrected to sea 

	 level MAF_ALTI_COR in the calculation.



	- The influence of the density due to the ambient air temperature is compensated by

 	  multiplication by ISAPWM_TIA_FAC.



	The critical pressure ratio status is performed with the following conditions :



	If	MAF_ALTI_COR * ISAPWM_TIA_FAC < IP_MAF_AD_MAX_ISA__N_32

	then	LV_MAF_AD_MAX_ISA = 1 	(MAF_MAX)

	else	LV_MAF_AD_MAX_ISA = 0 	( - ).



Remark :	

Once an adaptation of the idle-charge characteristic has occurred, LV_AD_PREV_ISA is set to 1 (YES).

�Adaptation of the idle-charge actuator characteristic



When the adaptation conditions are true, the air mass measured is converted to kg/h at intervals of 300 msec and reduced to the reference conditions for the idle - charge actuator.

* ADD_ISA calculation :

The comparison of the target air mass and the measured air mass results in the correction factor for idle - charge actuator adaptation :



			

	ADD_ISA	=	� EQ \f(Target air mass for duty cycle reduced to reference conditions , Actual air mass measured) �

						



					

	ADD_ISA	=	� EQ \f(C_MAF_AD_ISA + C_MAF_MAX_ISA * ISAPWM , MAF_KGH * ISAPWM_TIA_FAC )�

							



Remark :

- The air flow through the idle - charge actuator and the throttle body when they are 	completely closed is represented by C_MAF_AD_ISA and C_MAF_MAX_ISA.

- The target air mass is reduced to the reference conditions by using ISAPWM_TIA_FAC in 	the calculation.





* AD_MMV_ISA calculation :



The duty cycle correction AD_MMV_ISA is formed by means of the moving mean value :



AD_MMV_ISA(n) = AD_MMV_ISA(n-1) * ( 1 + C_AD_CRLC_ISA * ( ADD_ISA(n) - 1 ) (



- A proportional change in the air mass cannot be transferred proportionally to the idle - 	charge actuator control due to linearization of the characteristic. Then it must be :

	C_AD_CRLC_ISA < 1.



- In order to provide sufficient air for all conditions possible, the idle - charge actuator 	adaptation has a lower limit. This is defined in terms of the value C_AD_DIF_MMV_ISA 	which specifies the maximum interval to the initialization characteristic of the idle - 	charge 	actuator adaptation.

	AD_MMV_ISA ( IP_AD_INI_ISA__TIA - C_AD_DIF_MMV_ISA

�Initialization of idle-charge actuator adaptation



At a new start, after the controller has been reset, the correction AD_MMV_ISAof the idle - charge actuator characteristic is initialized as following :



AD_MMV_ISA = IP_AD_INI_ISA__TIA * AD_INI_COR_ISA





* AD_INI_COR_ISA initialization :

It is saved in a non - volatile memory from previous engine running.

It is initialized to 1 following a restart, if the car is new or by the after - sales customer service or if a bad saving has been previously performed.



* AD_INI_COR_ISA calculation conditions :

a) -	The presence of the following errors is not permitted :

		LV_TPS_ERR = 0			(throttle position sensor)

	and	LV_TPS_PLAUS_ERR = 0

	and	LV_MAF_ERR = 0			(mass air flow sensor)

	and	LV_MAF_PLAUS_ERR = 0

	and	LV_TIA_ERR = 0			(air intake temperature sensor)

	and	LV_ISA_i_ERR = 0			(idle - charge actuator / mechanical)

	and	LV_ISA_MECHA_ERR = 0



b) -	The engine is stopped (LV_ES - power latch phase) and the post-start function was 	previously over.



The calculation is made only once.

If the above - mentioned conditions are not fulfilled, the old value is taken in account :

AD_INI_COR_ISA(n) = AD_INI_COR_ISA(n-1)



* AD_INI_COR_ISA calculation :



Previously, when the engine is stopped (power latch phase), to take in account the typical variances of the idle - charge actuator during operation, the value AD_INI_COR_ISA is calculated for the next starting as following :



					

		AD_INI_COR_ISA   =  � EQ \f(AD_MMV_ISA + C_AD_ADD_MMV_ISA, IP_AD_INI_ISA__TIA )�





with C_AD_ADD_MMV_ISA a variable applicable to influence the idle - charge actuator adaptation value at start.

�Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_ISAPWM_AD_MIN_ISA� XE "C_ISAPWM_AD_MIN_ISA:def" ��1�00...FFH�0...99,609�0,3891�%��Minimum ISAPWM for idle-charge actuator characteristic adaptation.��������C_ISAPWM_AD_MAX_ISA� XE "C_ISAPWM_AD_MAX_ISA:def" ��1�00...FFH�0...99,609�0,3891�%��Maximum ISAPWM for idle-charge actuator characteristic adaptation.��������IP_MAF_AD_MAX_ISA__N_32� XE "IP_MAF_AD_MAX_ISA__N_32:def" ��3�0...FFH�0...1389�5,44�mg/TDC���������Maximum air flow for idle-charge actuator characteristic adaptation.��������C_MAF_AD_ISA� XE "C_MAF_AD_ISA:def" ��1�0...FFH�0...63,75�0,25�kg/h��Air flow through the throttle body in normal conditions. ��������C_AD_CRLC_ISA� XE "C_AD_CRLC_ISA:def" ��1�00...FFH�0...0,997�3,895E-3�-��Correlation factor for calculation of AD_MMV_ISA.��������C_AD_DIF_MMV_ISA� XE "C_AD_DIF_MMV_ISA:def" ��1�00...FFH�0...1,992�7,782E-3�-��Maximum difference between the idle-charge actuator adaptation and the initialization characteristic.��������IP_AD_INI_ISA__TIA� XE "IP_AD_INI_ISA__TIA:def" ��6�00...FFH�0...1,922�7,509E-3�-���������Initialization of the idle-charge actuator.��������C_AD_ADD_MMV_ISA� XE "C_AD_ADD_MMV_ISA:def" ��1�00...FFH�0...1,992�7,782E-3�-��Offset for the idle-charge actuator adaptation value at start.��������

�Fans correction ( ISAPWM_CFA, ISAPWM_TRA_CFA )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_CFA� XE "ISAPWM_CFA:def" ��V�00...FFFFH�0...99,998�1,526E-3�%��Idle charge - actuator opening correction for cooling and condenser fans.��������ISAPWM_TRA_CFA� XE "ISAPWM_TRA_CFA:def" ��V�8000...7FFFH�-50...49,998�1,526E-3�%��Idle charge - actuator opening correction when STATE_CFA_IS is changing.��������Input data:

STATE_CFA_IS� XE "STATE_CFA_IS:use" ��LV_ACCIN� XE "LV_ACCIN:use" ��VS_STATE_CFA� XE "VS_STATE_CFA:use" ��LV_PRS_ACC� XE "LV_PRS_ACC:use" ���FUNCTION DESCRIPTION:

General information:

Its purpose is to correct the cooling and condenser fans power requirements.

It depends on fans state : OFF / LOW / MIDDLE / HIGH.



When a fan is switched on or its speed changes, an additional duty cycle is applied in order to ensure a rapid intake pipe filling. This is performed by the ISAPWM_TRA_CFA term.

It is used also when a cooling fan is switched OFF or its speed decreases.

 

The application recurrence is 40 msec.



Application conditions:

Available for all engine operating states.



Formula section:



a) - ISAPWM_CFA calculation :

�LINK ExcelWorksheet C:\\MS2000\\FANS22.XLS Z4S2:Z7S5 \* MERGEFORMAT \r \a�

��STATE_CFA_IS����1�2�3��LV_ACCIN = 0�C_ISAPWM_0_1_CFA�C_ISAPWM_0_2_CFA�C_ISAPWM_0_3_CFA��LV_ACCIN = 1�C_ISAPWM_1_1_CFA�C_ISAPWM_1_2_CFA�C_ISAPWM_1_3_CFA���

�b) - ISAPWM_TRA_CFA calculation:



1 - VS_STATE_CFA= 0



1.1 - STATE_CFA_IS values increases  :



If 	LV_PRS_ACC = 0

then 	ISAPWM_TRA_CFA is set to C_ISAPWM_INC_0_CFA and reseted using 			change limitation C_ISAPWM_LGRD_0_CFA

else	ISAPWM_TRA_CFA is set to C_ISAPWM_INC_1_CFA and reseted using

		change limitation C_ISAPWM_LGRD_1_CFA



1.2 - STATE_CFA_ISvalues decreases :



ISAPWM_TRA_CFA is set to C_ISAPWM_DEC_CFA (positive or negative value) and reset to zero using C_ISAPWM_LGRD_DEC_CFAchange limitation. 





2 - VS_STATE_CFA ( 0



ISAPWM_TRA_CFA = 0



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_ISAPWM_0_1_CFA� XE "C_ISAPWM_0_1_CFA:def" ��1�0...FFH�0...24,902�0,098�%��Idle charge - actuator opening correction when LV_ACIN = 0 and STATE_CFA_IS = 1��������C_ISAPWM_0_2_CFA� XE "C_ISAPWM_0_2_CFA:def" ��1�0...FFH�0...24,902�0,098�%��Idle charge - actuator opening correction when LV_ACIN = 0 and STATE_CFA_IS = 2��������C_ISAPWM_0_3_CFA� XE "C_ISAPWM_0_3_CFA:def" ��1�0...FFH�0...24,902�0,098�%��Idle charge - actuator opening correction when LV_ACIN = 0 and STATE_CFA_IS = 3��������C_ISAPWM_1_1_CFA� XE "C_ISAPWM_1_1_CFA:def" ��1�0...FFH�0...24,902�0,098�%��Idle charge - actuator opening correction when LV_ACIN = 1 and STATE_CFA_IS = 1��������C_ISAPWM_1_2_CFA� XE "C_ISAPWM_1_2_CFA:def" ��1�0...FFH�0...24,902�0,098�%��Idle charge - actuator opening correction when LV_ACIN = 1 and STATE_CFA_IS = 2��������C_ISAPWM_1_3_CFA� XE "C_ISAPWM_1_3_CFA:def" ��1�0...FFH�0...24,902�0,098�%��Idle charge - actuator opening correction when LV_ACIN = 1 and STATE_CFA_IS = 3��������C_ISAPWM_INC_0_CFA� XE "C_ISAPWM_INC_0_CFA:def" ��1�0...FFH�0...24,902�0,098�%��ISAPWM_TRA_CFA set value when STATE_CFA_IS increases and LV_PRS_ACC = 0  ��������C_ISAPWM_INC_1_CFA� XE "C_ISAPWM_INC_1_CFA:def" ��1�0...FFH�0...24,902�0,098�%��ISAPWM_TRA_CFA set value when STATE_CFA_IS increases and LV_PRS_ACC = 1��������C_ISAPWM_LGRD_0_CFA� XE "C_ISAPWM_LGRD_0_CFA:def" ��1�0...FFH�0...24,902�0,098�%��ISAPWM_TRA_CFA reset change limitation after STATE_CFA increase and LV_PRS_ACC = 0��������C_ISAPWM_LGRD_1_CFA� XE "C_ISAPWM_LGRD_1_CFA:def" ��1�0...FFH�0...24,902�0,098�%��ISAPWM_TRA_CFA reset change limitation after STATE_CFA increase and LV_PRS_ACC = 1��������C_ISAPWM_DEC_CFA� XE "C_ISAPWM_DEC_CFA:def" ��1�80...7FH�-12,5...12,402�0,098�%��ISAPWM_TRA_CFA set value if STATE_CFA_IS decreased��������C_ISAPWM_LGRD_DEC_CFA� XE "C_ISAPWM_LGRD_DEC_CFA:def" ��1�0...FFH�0...24,902�0,098�%��ISAPWM_TRA_CFA reset change limitation after STATE_CFA decrease��������

�ISAPWM-correction for programmed idle speed increase

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_N_SP_IS_ASA� XE "ISAPWM_N_SP_IS_ASA:def" ��V�0...FFFFH�0...99,998�1,526E-3�%��Correction for programmed idle speed increase��������Input data:

N_SP_IS_ADJ_ASA� XE "N_SP_IS_ADJ_ASA:use" ��TCO� XE "TCO:use" �����FUNCTION DESCRIPTION:

General information:

- The application recurrency is 40 msec.

Application conditions:

The nominal idle speed can be increased via the serial interface by N_SP_IS_ADJ_ASA which is weighted with a TCO-depending factor. To compensate the air which is needed more, compared to the normal nominal idle speed, the pre-control of the idle charge actuator is additive corrected with ISAPWM_N_SP_IS_ASA.



If 		LV_IS = 1.

then	ISAPWM_N_SP_IS_ASA = 

IP_ISAPWM_N_SP_IS_ASA__N_SP_IS_ADJ_ASA * IP_ISAPWM_FAC_N_SP_IS_ASA__TCO



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_ISAPWM_N_SP_IS_ASA__N_SP_IS_ADJ_ASA� XE "IP_ISAPWM_N_SP_IS_ASA__N_SP_IS_ADJ_ASA:def" ��6�0...FFH�0...99,6�0,39�%���������Correction for programmed idle speed increase��������IP_ISAPWM_FAC_N_SP_IS_ASA__TCO� XE "IP_ISAPWM_FAC_N_SP_IS_ASA__TCO:def" ��6�0...FFH�0...0,996�1/256�-���������TCO-correction factor for programmed idle speed increase��������

�Electrical load correction ( ISAPWM_EL_LOAD, ISAPWM_EL_LOAD_TRA )

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_EL_LOAD� XE "ISAPWM_EL_LOAD:def" ��V�0...FFH�0...24,902�0,098�%��Idle charge - actuator opening correction for electrical load.��������ISAPWM_EL_LOAD_TRA� XE "ISAPWM_EL_LOAD_TRA:def" ��V�80...7FH�-12,5...12,402�0,098�%��Idle charge - actuator opening correction when LV_EL_LOAD is changing.��������Input data:

LV_EL_LOAD� XE "LV_EL_LOAD:use" ������FUNCTION DESCRIPTION:

General information:

The target is to correct the additionnal load on the engine when an electric load is active (head lamps, rear window defrost or brake light).



When one of this electric load is switched on, an additional duty cycle is applied in order to ensure a rapid intake pipe filling. This is performed by the ISAPWM_EL_LOAD_TRA term.

 

The application recurrence is 40 msec.



Application conditions:

Available for all engine operating states.



Formula section:



1. ISAPWM_EL_LOAD calculation:



If 	LV_EL_LOAD = 1

Then 	ISAPWM_EL_LOAD = C_ISAPWM_EL_LOAD

Else 	ISAPWM_EL_LOAD = 0



2. ISAPWM_EL_LOAD_TRA calculation:



If 	Transition LV_EL_LOAD : 0 -> 1

Then 	ISAPWM_EL_LOAD _TRA is set to C_ISAPWM_EL_LOAD_TRA_INC and 			reseted to 0 using change limitation C_ISAPWM_EL_LOAD_TRA_LGRD.



If 	Transition LV_EL_LOAD : 1 -> 0

Then 	ISAPWM_EL_LOAD_TRA is set to C_ISAPWM_EL_LOAD_TRA_DEC and 			reseted to 0 using change limitation C_ISAPWM_EL_LOAD_TRA_LGRD. 







Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_ISAPWM_EL_LOAD� XE "C_ISAPWM_EL_LOAD:def" ��1�0...FFH�0...24,902�0,098�%��Idle charge actuator correction with electrical load (LV_EL_LOAD = 1)��������C_ISAPWM_EL_LOAD_TRA_INC� XE "C_ISAPWM_EL_LOAD_TRA_INC:def" ��1�80...7FH�-12,5...12,402�0,098�%��Idle charge actuator correction with LV_EL_LOAD transition 0->1��������C_ISAPWM_EL_LOAD_TRA_DEC� XE "C_ISAPWM_EL_LOAD_TRA_DEC:def" ��1�80...7FH�-12,5...12,402�0,098�%��Idle charge actuator correction with LV_EL_LOAD transition 1->0��������C_ISAPWM_EL_LOAD_TRA_LGRD� XE "C_ISAPWM_EL_LOAD_TRA_LGRD:def" ��1�0...7FH�0...12,402�0,098�%��ISAPWM_EL_LOAD_TRA reset change limitation��������

�Automatic gearbox converter load correction

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��ISAPWM_LOAD_AT_FAC� XE "ISAPWM_LOAD_AT_FAC" ��v�0...FFH�0...1�1/256�-��Correction factor for ISAPWM versus AT-load and TCO��������LOAD_AT� XE "LOAD_AT:def" ��v�0...FFH�0...1�1/256�-��Torque converter load��N_CONV� XE "N_CONV:def" ��v�0...FFH�0...8160�1�rpm��Speed of the torque converter turbine.��Input data:

N� XE "N:use" ��LV_DRI_ISAPWM� XE "LV_DRI_ISAPWM:use" ��ISAPWM_TCO_DRI_ACIN� XE "ISAPWM_TCO_DRI_ACIN:use" ��TCO� XE "TCO:use" ���FUNCTION DESCRIPTION:

General information:

To improve deceleration and to increase the vacuum in the surge tank during deceleration the ISA is corrected versus the load of the torque converter of the automatic gearbox. This load is calculated by the ratio between turbine speed of the torque converter and the engine speed. The turbine speed of the converter N_CONV is sent via CAN by the TCU. With TCO and LOAD_AT as input values a factor ISAPWM_LOAD_AT_FAC is calculated.

If N < NC_ISAPWM_N_MAX, the application recurrence is 10 ms otherwise 40 ms.

Formula section:

		LOAD_AT = N_CONV / N

In case of an error at the converter speed acquisition the TCU sends the identifier FFFFH via the CAN.  Then the ISAPWM_LOAD_AT_FAC is set to 1

Application conditions:

IF		LV_DRI_ISAPWM = 1

Then	ISAPWM_LOAD_AT_FAC = IP_ISAPWM_LOAD_AT_FAC__LOAD_AT__TCO

Else	ISAPWM_LOAD_AT_FAC = 1

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_ISAPWM_LOAD_AT_FAC__LOAD_AT__TCO� XE "IP_ISAPWM_LOAD_AT_FAC__LOAD_AT__TCO:def" ��6x6�0...FFH�0...1�1/256�-��� XE "


�:def" ��������Automatic gearbox converter load correction factor ��������
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