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def	41

use	87, 88

VB_BAS

def	16

use	38

VB_MES

def	38

use	41

VLS_1

def	44

VLS_1_MES

def	43

use	44

VLS_2

def	44

VLS_2_MES

def	43

use	44

VLS_CAT_1

def	44

VLS_CAT_1_MES

def	43

use	44

VLS_CAT_2

def	44

VLS_CAT_2_MES

def	43

use	44

VLS_DOWN_1_BAS

def	16

use	43

VLS_DOWN_2_BAS

def	16

use	43

VLS_UP_1_BAS

def	16

use	43

VLS_UP_2_BAS

def	16

use	43

VS_MES

def	65

��Acquisition of Inputs

Analog Inputs

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��AD_BUFFER� XE "AD_BUFFER:def" ��-����Volt��Table of raw acquisition values (16) for direct analog inputs.��������MAF_BAS� XE "MAF_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Mass air flow sensor raw acquisition.��������V_IGK_BAS� XE "V_IGK_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Battery voltage after Ignition key raw acquisition.��������VB_BAS� XE "VB_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Battery voltage after main relay raw acquisition.��������VLS_UP_1_BAS� XE "VLS_UP_1_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Upstream oxygen sensor voltage raw acquisition - Bank n° 1.��������VLS_UP_2_BAS� XE "VLS_UP_2_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Upstream oxygen sensor voltage raw acquisition - Bank n° 2.��������VLS_DOWN_1_BAS� XE "VLS_DOWN_1_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Downstream oxygen sensor voltage raw acquisition - Bank n° 1.��������VLS_DOWN_2_BAS� XE "VLS_DOWN_2_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Downstream oxygen sensor voltage raw acquisition - Bank n° 2.��������LSH_DOWN_1_BAS� XE "LSH_DOWN_1_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Current equivalent measurement for downstream oxygen sensor heater - Bank n° 1.��������LSH_DOWN_2_BAS� XE "LSH_DOWN_2_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Current equivalent measurement for downstream oxygen sensor heater - Bank n° 2.��������DTP_BAS� XE "DTP_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Differential tank pressure sensor raw acquisition.��������TEGR_BAS� XE "TEGR_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��EGR temperature sensor raw acquisition.��������TPS_BAS� XE "TPS_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Throttle position sensor raw acquisition.��������TCO_BAS� XE "TCO_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Coolant temperature sensor raw acquisition.��������TI_CO_IS_BAS� XE "TI_CO_IS_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Injection time correction for idle CO-adjustment��������TIA_BAS� XE "TIA_BAS:def" ��-�0...03FFH�0...4,9951�5 / 1024�Volt��Intake air temperature sensor raw acquisition.��������

�FUNCTION DESCRIPTION:



Direct analog inputs

Name



�Acquisition

rate

(msec.)�Port

-

Channel�Remark



�Application recurrence

(msec.)

��MAF�1�5 - 0�120 x N (rpm) / NC_CYL_NO�Segment��V_IGK�1�5 - 1��10��VLS_UP_1�5�5 - 2��10��VLS_UP_2�5�5 - 3��10��VLS_DOWN_1�5�5 - 4��20��VLS_DOWN_2�5�5 - 5��20��LSH_DOWN_1�1�5 - 6�Current O2 downstream sensor 1�To be defined��LSH_DOWN_2�1�5 - 7�Current O2 downstream sensor 2�To be defined��DTP�10�5 - 8��50

������during monitoring









������1 sec out of monitoring��TEGR�10�5 - 9��100��TPS�5�5 - 10��10��TCO�100�5 - 11��500��TI_CO_IS�100�5 - 12��100��VB�1�5 - 13��10��TIA�100�5 - 14��500��KNKS�0,3�5 - 15�During knock window.���

�Acquisition of mass air - flow

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��MAF_ACC� XE "MAF_ACC:def" ��-�0...FFFFFFFFH�0...6.7109E7�0.015625�kg/h��Accumulated mass air - flow measurements for segment number (2n), n = 1,2,3,...��������MAF_ACC1� XE "MAF_ACC1:def" ��-�0...FFFFFFFFH�0... 6.7109E7�0.015625�kg/h��Accumulated mass air - flow measurements for segment number (2n-1), n = 1,2,3,...��������MAF_ACC_SUM� XE "MAF_ACC_SUM:def" ��-�0...FFFFH�0...65535�1�-��Counter for accumulated mass air - flow measurements for segment number (2n), n = 1,2,3,...��������MAF_ACC1_SUM� XE "MAF_ACC1_SUM:def" ��-�0...FFFFH�0...65535�1�-��Counter for accumulated mass air - flow measurements for segment number (2n-1), n = 1,2,3,...��������L_MAF_ACC_CHOICE� XE "L_MAF_ACC_CHOICE:def" ��-�0...01H�0...1�1�-��Indicates if segment number is even or odd in order to choose MAF_ACC / MAF_ACC_SUM or MAF_ACC1 / MAF_ACC1_SUM.��������Input data:

AD_BUFFER� XE "AD_BUFFER:use" ��MAF_BAS� XE "MAF_BAS:use" �����FUNCTION DESCRIPTION:

General information:

The raw value for mass air flow ( MAF_BAS ) is measured by continuous conversion (10  bits) every 1 msec. 

The raw values are converted by a table ID_MAF_TAB__V_MAF_1__V_MAF_2 into values with the unit [kg/h] and sum up in one of the two buffers, MAF_ACC and MAF_ACC1.



For this conversion, only ( MAF_BAS / 4 ) is taken into account for set points (8 bits):



				V_MAF_1	(	( MAF_BAS / 4 ) / 16



				V_MAF_2	(	( MAF_BAS / 4 ) module 16



The number of values is counted in MAF_ACC_SUM and MAF_ACC1_SUM.



A two-buffer-system is used to avoid incorrect mass air flow calculation. The buffers alternate with each change of segment, i.e. L_MAF_ACC_CHOICE is toggled each segment.



After having read out one buffer - MAF_ACC or MAF_ACC1 - the applicative software has to clear this buffer as well as the corresponding counter - MAF_ACC_SUM or MAF_ACC1_SUM -.

�Initialisation :

After hardware reset, the buffers MAF_ACC and MAF_ACC1 and the corresponding counters MAF_ACC_SUM and MAF_ACC1_SUM have to be cleared and a pointer has to be initialised with the address of the linearization table 

ID_MAF_TAB__V_MAF_1__V_MAF_2.



Formula section:

Accumulated mass air flow calculation :



			i = MAF_ACC_SUM

MAF_ACC =	( MAF[i]

			i = 1



			i = MAF_ACC1_SUM

MAF_ACC1 =	( MAF[i]	

			i = 1



with MAF[i] ( ID_MAF_TAB__V_MAF_1__V_MAF_2 (MAF_BAS / 4) : acquisition converted by the linearization table.



Remark: 		During updating of calibration files the linearization table 					ID_MAF_TAB__V_MAF_1__V_MAF_2 will not be updated.



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_MAF_TAB__V_MAF_1__V_MAF_2� XE "ID_MAF_TAB__V_MAF_1__V_MAF_2:def" ��16 x 16�0...FFFFH�0...65535 / 64�0.015625�kg/h���������Conversion table for linearization of MAF value acquisition.��������

�Applicative software

Mass air - flow variables

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��MAF_KGH_MES� XE "MAF_KGH_MES:def" ��V�0...FFFFH�0...16383.75�0.25�kg/h��Mass air flow value calculated in kg/h.  ��������MAF_KGH� XE "MAF_KGH:def" ��V�0...FFFFH�0...16383.75�0.25�kg/h��Mass air flow value in kg/h��������MAF_MES� XE "MAF_MES:def" ��V�0...FFFFH�0...1389�0.0212�mg/TDC��Mass air flow value measured in mg/TDC.��������Input data:

MAF_ACC� XE "MAF_ACC:use" ��MAF_ACC1� XE "MAF_ACC1:use" ��MAF_ACC_SUM� XE "MAF_ACC_SUM:use" ��MAF_ACC1_SUM� XE "MAF_ACC1_SUM:use" ���N� XE "N:use" ��NC_FAC_MAF_CYL� XE "NC_FAC_MAF_CYL:use" ��NC_CYL_NO� XE "NC_CYL_NO:use" ��MAF_SUB_DIAG� XE "MAF_SUB_DIAG:use" ���LV_MAF_ERR� XE "LV_MAF_ERR:use" ������FUNCTION DESCRIPTION:

General information:

The  buffers alternate with each change of segment. Also mass air flow per segment is calculated out of these average values.

Formula section:

- Calculation of MAF_KGH_MES in kg/h :

		MAF_KGH_MES = 1/16 * MAF_ACC / MAF_ACC_SUM

	or	MAF_KGH_MES = 1/16 * MAF_ACC1 / MAF_ACC1_SUM



- Calculation of MAF_KGH in kg/h :

		If		LV_MAF_ERR = 0

		then		MAF_KGH = MAF_KGH_MES

		else		MAF_KGH = MAF_SUB_DIAG * N / NC_FAC_MAF_CYL

	Remark :	For further Information on MAF_SUB_DIAG refer to Chapter 

			Diagnosis Management (Mass Air Flow Sensor Diagnosis)



- Calculation of MAF_MES in mg/TDC :

		MAF_MES = NC_FAC_MAF_CYL  * MAF_KGH / N

	Remark :	MAF_MES is used by various functions as the load signal.



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��NC_FAC_MAF_CYL� XE "NC_FAC_MAF_CYL:def" ��1�0...FFFFH�0...1.996�0.0000304�-��Weighting factor for MAF_MES calculation function of the number of cylinder - Non adjustable calibration.��������

Applicative Value :	NC_FAC_MAF_CYL = 8000H = 1 dec.

�Acquisition of knock sensor input signal

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��KNKS_[CYL]� XE "KNKS_[CYL]:def" ��V�0...FFH�0...4,9805�5 / 256�V.��Knock - noise for each cylinder.��������Input data:

KNKWB_[CYL]� XE "KNKWB_[CYL]:use" ��KNKWE_[CYL]� XE "KNKWE_[CYL]:use" �����FUNCTION DESCRIPTION:

General information:

The knock sensor signal is measured with the SIEMENS - " Knock I.C. ".

 It is possible to use one or two knock sensors.



Initialization :

By the synchronisation on the crankshaft signal the next knock - window has to be performed. Therefore two configuration bytes show the next segment :

	NC_CYL_NO_TDC_REF_TOOTH_1 :	actual segment number of the first TDC after 							the tooth n° 1.

	NC_CYL_NO_TDC_REF_TOOTH_61 :	actual segment number of the first TDC after 							the tooth n° 61.

System Description :

1 -	Knock control window : 

As the vibrations typical for knocking occur only at certain crankshaft angle positions, the values are measured precisely in these ranges.

Therefore each cylinder has its own input data for the beginning of the knock - window

( KNKWB_[CYL ) and the end of the knock window ( KNKWE_[CYL] ). Within this range the knock noise is sampled every NC_KNOCK_SAMPLE_RELOAD µsec.

The control window is calculated in any engine operating condition and at any operating point.

At the end of the knock - window, the next knock - window (beginning and end) is performed.



�2 -	Selection of the knock sensor :

At the end of each knock - window the knock sensor for the next knock - window is selected.

The configuration byte NC_KNOCK_SENSOR shows the right knock sensor. For each segment, it is represented by a bit :

0 	->	Knock sensor bank 1

1	->	Knock sensor bank 2



3 -	Calculation of the knock - noise :

While the control - window is ON, the signal is subject to cyclic sampling by the knock sensor (every NC_KNOCK_SAMPLE_RELOAD µs).

The three highest values derived from these measurements (Ka, Kb, Kc) are used for the knock - noise calculation. 

For this purpose, the highest one of the 3 measured values (Ka) receives the highest weighting. At segment intervals, the knock value KNKS[CYL is determined individually for each cylinder.



� EMBED Designer  ���



The knock value KNKS[CYL] is determined on the basis of the three highest values (Ka,Kb,Kc) according to the following algorithm :

	- if the knock - control window is too “ small ” for sampling at least three values, then :

		1 sample :	KNKS_[CYL] = Ka

		2 samples :	KNKS_[CYL] = (Ka + Kb)/2

	- if the knock - control window is sufficient for sampling at least three values, then :



KNKS_[CYL] = [ Ka + (Kb + Kc) / 2 ] / 2



�4 -	Amplification of knock signal :

	The knock sensor signal is controlled by a PWM signal.

	(Refer to the specification of “ PWM Outputs“)

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��NC_KNOCK_SAMPLE_RELOAD� XE "NC_KNOCK_SAMPLE_RELOAD:def" ��1�0001...FFFFH�0,004...262�4�msec��Sample period for knock sensor signal calculation - Non adjustable calibration.��������NC_KNOCK_SENSOR� XE "NC_KNOCK_SENSOR:def" ��1�00...FFH�0...255�1�-��Bit information for knock sensor number for each cylinder - Non adjustable calibration.��������NC_CYL_NO_TDC_REF_TOOTH_1� XE "NC_CYL_NO_TDC_REF_TOOTH_1:def" ��1�00...FFH�0...255�1�-��Segment number of the first TDC, after tooth n° 1. (NC_CYL_NO) - Non adjustable calibration.��������NC_CYL_NO_TDC_REF_TOOTH_61� XE "NC_CYL_NO_TDC_REF_TOOTH_61:def" ��1�00...FFH�0...255�1�-��Segment number of the first TDC, after tooth n° 61. (NC_CYL_NO) - Non adjustable calibration.��������NC_CYL_NO� XE "NC_CYL_NO:def" ��1�00...FFH�0...255�1�-��Number of Cylinders - Non adjustable calibration.��������

Applicative Values :

NC_KNOCK_SAMPLE_RELOAD		= 46H = 75 dec. x 4 µsec = 300 µsec.

NC_KNOCK_SENSOR				= 2AH = 00101010 bin.

NC_CYL_NO_TDC_REF_TOOTH_1		= 01H = 1 dec.

NC_CYL_NO_TDC_REF_TOOTH_61		= 04H = 4 dec.

NC_CYL_NO					= 06H = 6 cylinders



Remark :

The applicative software is using the variables KNKS_[CYL] as the knock noise, and their values are corresponding to the KNKS[CYL] signal given by the basic software.

�Applicative software

Knock signal amplification

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��KNKPWM� XE "KNKPWM:def" ��V�00...FFH�0...99,609�0,3891�%��Knock - noise amplified PWM send to basic software for generation of PWM output.��������NL_FAC_MMV� XE "NL_FAC_MMV:def" ��V�00...FFFFH�0...1,999�2 / 65536�-��Correction factor to calculate KNKPWM (the gain of the voltage - controlled amplifier for knock signal).��������Input data:

NL_[CYL]� XE "NL_[CYL]:use" ��C_NL_CRLC� XE "C_NL_CRLC:use" ��NC_CYL_NO� XE "NC_CYL_NO:use" ��LV_ES� XE "LV_ES:use" ���LV_ST� XE "LV_ST:use" ��LV_KNK_ACT� XE "LV_KNK_ACT:use" �����FUNCTION DESCRIPTION:

General information:

A voltage - controlled amplifier is integrated into the input signal processing. The gain is controlled via a pulse - width modulated output signal of the processor.

The total gain consists of an open - loop control value IP_V_KNK__N_32 and a correction factor NL_FAC_MMV

It is calculated at intervals of 720 °CRK :		IP_V_KNK__N_32 * NL_FAC_MMV

The result of the calculation above - mentioned is sent to the basic software (KNKPWM) for generation of the PWM Output.

Formula section:

- Initialization :

During engine operating states engine stopped LV_ES and start LV_ST, the correction factor NL_FAC_MMV is set to 1.

- Calculation :

For the purpose of the correction factor, the noise value derived from the mean value of each cylinders is compared to the target value IP_NL_SP__N and then :

If		LV_KNK_ACT = Active		since at least 1 segment

then	NL_FAC_MMV (n) = NL_FAC_MMV (n-1)

		+ [ 1 - ( ( NL_[x] / NC_CYL_NO ) / IP_NL_SP__N_32 ] * C_NL_FAC_CRLC



If		LV_KNK_ACT = Passive

then	NL_FAC_MMV (n) = 1   using gradient limitation C_NL_FAC_LGRD * 720 °CRK

�The calibration data C_NL_FAC_CRLC is a filtering factor which serves to determine the control rate of the I - controller.

This filtering factor must be less than the filtering factor C_NL_CRLC used for generation of the noise value. 

- Limitation :

C_NL_FAC_MMV_MIN ( NL_FAC_MMV ( C_NL_FAC_MMV_MAX

The final valid value for NL_FAC_MMV is not changed if the total gain reaches the maximum value (FFH).

- Limp Home :

If a diagnostic error is detected on one of the knock sensors,  the correction factor NL_FAC_MMV is set to 1.

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_NL_FAC_CRLC� XE "C_NL_FAC_CRLC:def" ��1�0...FFH�0...0,1245�0,0005�-��Filtering factor for calculation of the correction factor used to calculate the voltage controller amplifier gain.��������C_NL_FAC_MMV_MIN� XE "C_NL_FAC_MMV_MIN:def" ��1�00...FFH�0...1,992�2 / 256�-��Minimum value for the correction factor of voltage controller amplifier gain.��������C_NL_FAC_MMV_MAX� XE "C_NL_FAC_MMV_MAX:def" ��1�00...FFH�0...1,992�2 / 256�-��Maximum value for the correction factor of the voltage controller amplifier gain. ��������C_NL_FAC_LGRD� XE "C_NL_FAC_LGRD:def" ��1�0...7FFFH�0...0,9999�1 / 32768�-��Gradient limitation for NL_FAC_MMV calculation when knock control is inactive.��������IP_NL_SP__N_32� XE "IP_NL_SP__N_32:def" ��8�0...FFH�0...4,9805�5 / 256�V.���������Noise level threshold for knock signal amplification. ��������IP_V_KNK__N_32� XE "IP_V_KNK__N_32:def" ��8�0...FFH�0...0,996�1 / 256�-���������Gain of the voltage controlled amplifier versus engine speed for amplification of knock signal.���������Knock control window

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��KNKWB_[CYL]� XE "KNKWB_[CYL]:def" ��-�01...FFH�0,375...95,625�0,375�°CRK��Beginning of the control window for each cylinder (after TDC) send to the basic software.��������KNKWE_[CYL]� XE "KNKWE_[CYL]:def" ��-�0...FFH�12...107,625�0,375�°CRK��End of the control window for each cylinder send to the basic software.��������Input data:

MAF_KNK� XE "MAF_KNK:use" ��N_KNK� XE "N_KNK:use" �����FUNCTION DESCRIPTION:

General information:

The control window is calculated in any engine operating condition and at any operating point. For the purpose of the adjustment, the control window must definitely be >= 1 msec.

Moreover, an interval of at least 1 msec. must be provided between the end of the current control window and the beginning of the following one, for the following cylinder.

Formula section:

- The start of the knock control window required for measurement of the knock signals is taken cylinder individually from one of the following tables:

 		ID_KNKWB_[CYL]__N_KNK__MAF_KNK



- The end of the control window is taken cylinder individually from one of the following tables:

		ID_KNKWE_[CYL]__N_KNK__MAF_KNK

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_KNKWB_[CYL]__N_KNK__MAF_KNK� XE "ID_KNKWB_[CYL]__N_KNK__MAF_KNK:def" ��16 x 4�01...FFH�0,375...95,625�0,375�°CRK��The tables for beginning of control window to the cylinders and knock sensors.��������ID_KNKWE_[CYL]__N_KNK__MAF_KNK� XE "ID_KNKWE_[CYL]__N_KNK__MAF_KNK:def" ��16 x 4�0...FFH�12...107,625�0,375�°CRK��The tables for end of the control window to cylinders and knock sensors.���������Hysteresis function

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��N_KNK� XE "N_KNK:def" ��V�0...FFH�0...8160�32�rpm��Specific engine speed for knock control active.��������MAF_KNK� XE "MAF_KNK:def" ��V�0...FFH�0...1389�5,45�mg/TDC��Specific mass air flow for knock control active.��������Input data:

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

General information:

A hysteresis function is applied on engine speed and mass air flow for all tables and maps within the knock control active (LV_KNK_ACT = Active). It is used in order to avoid some jumps in the case of small engine speed and mass air flow changes. 

Application conditions:

LV_KNK_ACT = Active



Formula section:

If		(N_KNK - N actual( > C_IGA_N_HYS_KNK

then	N_KNK = N actual

else	N_KNK remains unchanged.



If		(MAF_KNK - MAF actual( > C_IGA_MAF_HYS_KNK

then	MAF_KNK = MAF actual

else	MAF_KNK remains unchanged.

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_IGA_N_HYS_KNK� XE "C_IGA_N_HYS_KNK:def" ��1�0...FFH�0...8160�32�rpm��Engine speed hysteresis for knock control active.��������C_IGA_MAF_HYS_KNK� XE "C_IGA_MAF_HYS_KNK:def" ��1�0...FFH�0...1389�5,45�mg/TDC��Mass air flow hysteresis for knock control active.���������Load range for knock control

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_KNK_ACT� XE "LV_KNK_ACT:def" ��V�0...01H�0...1�1�-��Boolean for knock control active.��������Input data:

MAF� XE "MAF:use" ��N� XE "N:use" ��TCO� XE "TCO:use" ��LV_ST� XE "LV_ST:use" ���LV_TCO_ERR� XE "LV_TCO_ERR:use" ��LV_MAF_ERR� XE "LV_MAF_ERR:use" ��LV_ES� XE "LV_ES:use" ����FUNCTION DESCRIPTION:

General information:

The load range in which the knock control is active is defined by an engine speed and coolant temperature dependent characteristic.

If the actual mass air flow is below a threshold, only the noise value will be generated and the ignition angle correction IGA_KNK_[CYL] is reset using change limitation C_IGA_LGRD_3 (refer to chapter „Diagnosis“) and will be controlled back.

Application conditions:

Initialization :

	LV_KNK_ACT= Passive

Activation:

If		MAF >= IP_MAF_MIN_KNK__N__TCO

	and	LV_ES= 0 (no engine operating state “ Engine Stopped “)

	and	LV_ST= 0 (no engine operating state “Start “)

then	LV_KNK_ACT = Active

Deactivation:

If		MAF < IP_MAF_MIN_KNK__N__TCO

	or	LV_ES = 1 (engine operating state “ Engine Stopped “)

	or	LV_ST = 1 (engine operating state “Start “)

	or	Key OFF

then	LV_KNK_ACT = Passive

Limp Home :

In case of diagnostic error on coolant temperature (LV_TCO_ERR) or mass air flow meter (LV_MAF_ERRthe corresponding limp home values will be used.

(Refer to chapter : “ Diagnosis Management “)

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_IGA_LGRD_3� XE "C_IGA_LGRD_3:def" ��1�01...7FFFH�0,0015...47,9985�0,0015�°CRK��Ignition angle limitation gradient for area 3 (x 120 °CRK)��������IP_MAF_MIN_KNK__N__TCO� XE "IP_MAF_MIN_KNK__N__TCO:def" ��8 x 4�0...FFH�0...1389�5,45�mg/TDC��Mass air flow threshold for activation of knock control.���������Engine speed and load dynamics relative to knock control

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_N_GRD_MAX_KNK� XE "LV_N_GRD_MAX_KNK:def" ��V�0...01H�0...1�1�-��Boolean for engine speed dynamics relative to knock control.��������LV_TPS_GRD_TRA_KNK� XE "LV_TPS_GRD_TRA_KNK:def" ��V�0...01H�0...1�1�-��Boolean for load dynamics relative to knock control.��������Input data:

TPS_GRD� XE "TPS_GRD:use" ��N� XE "N:use" ��N_KNK� XE "N_KNK:use" ��N_GRD� XE "N_GRD:use" ���C_FAC_TRA_KNK� XE "C_FAC_TRA_KNK:use" ������FUNCTION DESCRIPTION:

General information:

To allow a fast follow-up of the knock - noise values in case of a fast changing engine speed or engine load, some conditions for dynamics detection are defined.

Application conditions:

Available for all engine operating states.



- Initialization :

	LV_N_GRD_MAX_KNK = 0

	LV_TPS_GRD_TRA_KNK = 0

- Activation:

a - Engine speed dynamics :

If			(N_GRD( >= ID_N_GRD_MAX_KNK__N_KNK

then		LV_N_GRD_MAX_KNK = 1



Moreover, when LV_N_GRD_MAX_KNK = 1, the values of the knock adaptation are only read.



b - Load dynamics :

If			TPS_GRD>= ID_TPS_GRD_TRA_KNK__N

then		LV_TPS_GRD_TRA_KNK = 1   during �			ID_FAC_TRA_CYCNR_KNK__N cycles.



Moreover, when LV_TPS_GRD_TRA_KNK = 1, the knock detection sensitivity is reduced with the weighting factor C_FAC_TRA_KNK and the values of the knock adaptation are only read. 

Deactivation:

a - Engine speed dynamics :

If		(N_GRD( < ID_N_GRD_MAX_KNK__N_KNK

then	LV_N_GRD_MAX_KNK = 0

b - Load dynamics :

If		TPS_GRD< ID_TPS_GRD_TRA_KNK__N

	or	the active period ID_FAC_TRA_CYCNR_KNK__Nhas run out

then	LV_TPS_GRD_TRA_KNK= 0

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��ID_N_GRD_MAX_KNK__N_KNK� XE "ID_N_GRD_MAX_KNK__N_KNK:def" ��16�0...7FH�0...4064�32�rpm/sec��N_GRD threshold to detect engine speed dynamic relative to knock control.��������ID_TPS_GRD_TRA_KNK__N� XE "ID_TPS_GRD_TRA_KNK__N:def" ��4�0...FFH�0...2988�11,72�°TPS/sec��TPS_GRD threshold to detect engine load dynamic relative to knock control.��������ID_FAC_TRA_CYCNR_KNK__N� XE "ID_FAC_TRA_CYCNR_KNK__N:def" ��4�0...FFH�0...255�1�-��Duration of the engine load dynamic detected (x 120 °CRK)���������Noise value

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��NL_[CYL]� XE "NL_[CYL]:def" ��V�0...FFFFH�0...4,9999�5 / 65536�V.��Noise value of cylinder i.��������Input data:

KNKS_[CYL]� XE "KNKS_[CYL]:use" ��N� XE "N:use" ��LV_TPS_GRD_TRA_KNK� XE "LV_TPS_GRD_TRA_KNK:use" ����FUNCTION DESCRIPTION:

General information:

The noise value NL_[CYL] is calculated individually for each cylinder. It is a floating mean - value of the knock value KNKS[CYL]. Two different filter constants are used depending on steady state or transients.

Application conditions:

NL_[CYL] calculation is made in all engine operating states.



Initialization :

NL_[CYL] = IP_NL_SP__N

Formula section:

Calculation :

If			LV_TPS_GRD_TRA_KNK = 0	(engine load dynamic not active)

then		NL_[CYL] =  NL_[CYL]  +  ( KNKS_[CYL - NL_[CYL] ) * C_NL_CRLC



If			LV_TPS_GRD_TRA_KNK = 1	(engine load dynamic active)

then		NL_[CYL] = NL_[CYL] + ( KNKS_[CYL] - NL_[CYL] ) * C_NL_CRLC_TRA



Limitation :

- Maximum limit :

The noise value NL_[CYL] is limited to C_NL_MAX.

- Minimum limit :

If all the noise values relative to a knock sensor are below a threshold C_NL_MIN_DIAG then a diagnostic error is detected. For the emergency operation, refer to chapter “Diagnosis Management“.



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_NL_CRLC� XE "C_NL_CRLC:def" ��1�01...FFH�0,004...0,9961�1 / 256�-��Knock - noise filtering factor in steady state.��������C_NL_CRLC_TRA� XE "C_NL_CRLC_TRA:def" ��1�01...FFH�0,004...0,9961�1 / 256�-��Knock - noise filtering factor with engine speed and / or engine load dynamics active.��������IP_NL_SP__N� XE "IP_NL_SP__N:def" ��8�0...FFH�0...4,9805�5 / 256�V.��Knock - noise level threshold for knock signal amplification.��������C_NL_MIN_DIAG� XE "C_NL_MIN_DIAG:def" ��1�0...FFH�0...4,9805�5 / 256�V.��Knock - noise level threshold for knock acquisition diagnostic error detection.��������C_NL_MAX� XE "C_NL_MAX:def" ��1�0...FFH�0...4,9805�5 / 256�V.��Maximum  knock - noise level limitation.���������Knock detection threshold

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_KNK� XE "LV_KNK:def" ��V�0...01H�0...1�1�-��Boolean for knock detected above the knock - noise threshold. (- / KNK)��������NL_THD_KNK� XE "NL_THD_KNK:def" ��V�0...FFH�0...4,9805�5 / 256�V��Noise level threshold for knock detection updated each segment.��������NL_THD_KNK_[CYL]� XE "NL_THD_KNK_[CYL]:def" ��V�0...FFH�0...4,9805�5 / 256�V��Noise level threshold for knock detection updated each crankshaft revolution.��������Input data:

NL_[CYL]� XE "NL_[CYL]:use" ��N_KNK� XE "N_KNK:use" ��MAF_KNK� XE "MAF_KNK:use" ��LV_TPS_GRD_TRA_KNK� XE "LV_TPS_GRD_TRA_KNK:use" ���FUNCTION DESCRIPTION:

General information:

The knock thresholds NL_THD_KNK_[CYL] are the limits for the knock values and are used for the knock control decision. They are calculated individually for each cylinder depending on the noise value and conditions for dynamics. 

In case of engine load dynamics, a weighting factor C_FAC_TRA_KNK is used to calculate the absolute knock threshold.

Formula section:

Calculation :

1 - If	NL_[CYL] < C_NL_MIN_DIAG (absolute threshold)	then

	a -	Engine load dynamics not active :

		(LV_TPS_GRD_TRA_KNK = 0)

		The noise level threshold NL_THD_KNK_[CYL is calculated as following :

(C_NL_MIN_DIAG+ ID_ADD_KNK__N_KNK) * ID_FAC_KNK_[CYL]__N_KNK__MAF_KNK



	b -	Engine load dynamics active :

		(LV_TPS_GRD_TRA_KNK = 1)

		The noise level threshold NL_THD_KNK_[CYL] is calculated as following :

(C_NL_MIN_DIAG + ID_ADD_KNK__N_KNK) * ID_FAC_KNK_[CYL]__N_KNK__MAF_KNK * C_FAC_TRA_KNK

�2 - If	NL_[CYL] >= C_NL_MIN_DIAG (relative threshold)	then

	a -	Engine load dynamics not active :

		(LV_TPS_GRD_TRA_KNK = 0)

		The noise level threshold NL_THD_KNK_[CYL]  is calculated as following :

(NL_[CYL] + ID_ADD_KNK__N_KNK) * ID_FAC_KNK_[CYL]__N_KNK__MAF_KNK



	b -	Engine load dynamics active :

		(LV_TPS_GRD_TRA_KNK = 1)

		The noise level threshold NL_THD_KNK_[CYL] is calculated as following :

(NL_[CYL] + ID_ADD_KNK__N_KNK) * ID_FAC_KNK_[CYL]__N_KNK__MAF_KNK

* C_FAC_TRA_KNK



Remark :

The additive correction ID_ADD_KNK__N_KNK is used to shift the knock threshold in the positive or negative direction, depending on the engine speed.

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_FAC_TRA_KNK� XE "C_FAC_TRA_KNK:def" ��1�20...FFH�1...7,968�0,0313�-��Correction factor for knock detection threshold calculation with engine speed and / or engine load dynamics active.��������ID_FAC_KNK_[CYL]__N_KNK__MAF_KNK� XE "ID_FAC_KNK_[CYL]__N_KNK__MAF_KNK:def" ��16 x 4�0...FFH�0...7,968�0,0313�-��Multiplicative factor for knock detection threshold calculation for each cylinder. ��������ID_ADD_KNK__N_KNK� XE "ID_ADD_KNK__N_KNK:def" ��16�80...7FH�-2,5...2,48�5 / 256�V.��Additive factor for knock detection threshold calculation.��������C_NL_MIN_DIAG� XE "C_NL_MIN_DIAG:def" ��1�0...FFH�0...4,9805�5 / 256�V.��Knock - noise level threshold for knock acquisition diagnostic error detection.���������Knock detection

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��KNK_INT_CYL_[CYL]� XE "KNK_INT_CYL_[CYL]:def" ��V�0...02H�0...2�1�-��Knock intensity detected for the corresponding cylinder (No, Intensity 1, Intensity 2).��������Input data:

KNKS_[CYL]� XE "KNKS_[CYL]:use" ��LV_KNK_ACT� XE "LV_KNK_ACT:use" ��NL_THD_KNK_[CYL]� XE "NL_THD_KNK_[CYL]:use" ����FUNCTION DESCRIPTION:

General information:

If the knock value KNKS_[CYL] is greater or equal to the knock detection threshold NL_THD_KNK_[CYL] and engine load above a threshold (LV_KNK_ACT = Active), then knock is detected on the corresponding cylinder.



According to KNKS_[CYL] value, two knock intensities are distinguished.

Formula section:

If		KNKS_[CYL] < NL_THD_KNK_(CYL(

then	KNK_INT_CYL_[CYL] = 0		(No)

If		NL_THD_KNK_(CYL( ( KNKS_[CYL] < 2 * NL_THD_KNK_(CYL(

then	KNK_INT_CYL_[CYL] = 1		(Intensity 1)

If		KNKS_[CYL] ( 2 * NL_THD_KNK_(CYL(

then	KNK_INT_CYL_[CYL] = 2		(Intensity 2)

�Acquisition of after main relay battery voltage

Output data:

Name�Type�V/S�Hex. limits�Phys. limits�Resol.�Unit��VB_MES� XE "VB_MES:def" ��2U�-�0...03FFH�0...25,9746�26 / 1024�Volt��Battery voltage value measured (10 bits).��������L_KEY_OFF� XE "L_KEY_OFF:def" ��Bool�-�0...01H�0...1�1�-��Boolean for ignition key status (ON / OFF).��������Input data:

VB_BAS� XE "VB_BAS:use" ������



FUNCTION DESCRIPTION:

General information:

� EMBED Word.Picture.6  ���





The analog input signal for ignition key ON / OFF detection is used for battery voltage acquisition and the battery voltage acquisition is used to elaborate corrections, to drive actuators and enable to secure diagnosis.

The raw value for battery voltage (VB_BAS) is measured by continuous conversion (10 bits) every 1 msec.

Formula section:

The application recurrence is 10 msec.

				n = 8

VB_MES =	1 / 8	*	 (	VB_BASn

				n = 1

�Acquisition of after ignition key battery voltage

Output data:

Name�Type�V/S�Hex. limits�Phys. limits�Resol.�Unit��V_IGK_MES� XE "V_IGK_MES:def" ��2U�-�0...03FFH�0...25,9746�26 / 1024�Volt��Battery voltage value measured (10 bits).��������L_KEY_OFF� XE "L_KEY_OFF:def" ��Bool�-�0...01H�0...1�1�-��Boolean for ignition key status (ON / OFF).��������Input data:

V_IGK_BAS� XE "V_IGK_BAS:use" ������

FUNCTION DESCRIPTION:

General information:

� EMBED Word.Picture.6  ���





The battery voltage acquisition is used to elaborate corrections, to drive actuators and enable to secure diagnosis.

The raw value for battery voltage (V_IGK_BAS) is measured by continuous conversion (10 bits) every 1 msec.

Formula section:

The application recurrence is 10 msec.

					n = 8

V_IGK_MES =	1 / 8	*	(	V_IGK_BASn

					n = 1



Ignition key ON / OFF recognition

FUNCTION DESCRIPTION:

General information:

� EMBED Word.Picture.6  ���

According to the battery voltage raw value (V_IGK_BAS) after ignition key, the ignition key ON / OFF recognition is performed.

Formula section:

Ignition key ON recognised :

	If	V_IGK_BAS > NC_KEY_OFF_THR

		for more than NC_KEY_ON_NR number of successive samples ( * 1 msec. )

	then	L_KEY_OFF = 0 (ON)



Ignition key OFF recognised :

	If	V_IGK_BAS < NC_KEY_OFF_THR

		for more than NC_KEY_OFF_NR number of successive samples ( * 1 msec. )

	then	L_KEY_OFF = 1 (OFF)

Calibration data:

Name�Type�Dim�Hex. limits�Phys. limits�Resol.�Unit��NC_KEY_OFF_THR� XE "NC_KEY_OFF_THR:def" ��2U�1�0...03FFH�0...25,9746�26 / 1024�Volt��Battery voltage threshold for ignition key ON / OFF recognition.��������NC_KEY_OFF_NR� XE "NC_KEY_OFF_NR:def" ��1U�1�0...FFH�0...255�1�-��Number of samples (battery voltage raw acquisition) for ignition key OFF validation.��������NC_KEY_ON_NR� XE "NC_KEY_ON_NR:def" ��1U�1�0...FFH�0...255�1�-��Number of samples (battery voltage raw acquisition) for ignition key ON validation.��������

Applicative Values :	NC_KEY_OFF_THR = 00C4H = 196 dec. = 5 Volt.

				NC_KEY_OFF_NR = 03H = 3 dec. = 3 msec.

				NC_KEY_ON_NR = 06H = 6 dec. = 6 msec.



Applicative software

Output data:

Name�Type�V/S�Hex. limits�Phys. limits�Resol.�Unit��VB� XE "VB:def" ��1U�V�0...FFH�0...25,8984�26 / 256�Volt��Battery voltage.��������LV_IGK� XE "LV_IGK:def" ��Bool�V�0...01H�0...1�1�-��Boolean for ignition key status - ( Passive / Active ).��������LV_VB_JUMP� XE "LV_VB_JUMP:def" ��Bool�V�0...01H�0...1�1�-��Boolean for  over voltage - ( Passive / Active ).��������LV_CDN_VB_OBD1� XE "LV_CDN_VB_OBD1:def" ��Bool�V�0...01H�0...1�1�-��Boolean for battery voltage condition fulfilled at OBD-I Variants.��������LV_CDN_VB_OBD2� XE "LV_CDN_VB_OBD2:def" ��Bool�V�0...01H�0...1�1�-��Boolean for battery voltage condition fulfilled at OBD-II Variants.��������Input data:

VB_MES� XE "VB_MES:use" ��L_KEY_OFF� XE "L_KEY_OFF:use" ��V_IGK_MES� XE "V_IGK_MES:use" ����FUNCTION DESCRIPTION:

General information:

The application recurrence is 10 msec.



Battery voltage

	VB	(	VB_MES / 4	(8 bits)

	V_IGK	(	V_IGK_MES / 4	(8 bits)





Ignition key detection

	If	L_KEY_OFF = 0 (ON)

	then	LV_IGK = 1 (Active)

	else	LV_IGK = 0 (Passive)



Battery over voltage detection

	If	VB ( C_VB_MIN_JUMP

	and	V_IGK ( C_VB_MIN_JUMP

	then	LV_VB_JUMP = 0 (Passive)

	else	LV_VB_JUMP = 1 (Active)



�Low Battery voltage detection for OBD-I/-II Diagnosis

	If	VB ( C_VB_MIN_OBD_1/2

	or	V_IGK ( C_VB_MIN_OBD_1/2

	or	LV_IGK = 0

	then	LV_CDN_VB_OBD1/2 = 0

	else	LV_CDN_VB_OBD1/2 = 1

Calibration data:

Name�Type�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_VB_MIN_JUMP� XE "C_VB_MIN_JUMP:def" ��1U�1�0...FFH�0...25,8984�26 / 256�Volt��Battery voltage threshold for over voltage detection.��������C_VB_MIN_OBD1� XE "C_VB_MIN_OBD1:def" ��1U�1�0...FFH�0...25,8984�26 / 256�Volt��Battery voltage threshold for low voltage detection for OBD-I Variants.��������C_VB_MIN_OBD2� XE "C_VB_MIN_OBD2:def" ��1U�1�0...FFH�0...25,8984�26 / 256�Volt��Battery voltage threshold for low voltage detection for OBD-II Variants.��������



�Acquisition of oxygen sensor voltage

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��VLS_1_MES� XE "VLS_1_MES:def" ��-�0...FFH�0...4.9805�5 / 256�Volt��Upstream oxygen sensor voltage value measured (8 bits) - Bank n° 1.��������VLS_2_MES� XE "VLS_2_MES:def" ��-�0...FFH�0...4.9805�5 / 256�Volt��Upstream oxygen sensor voltage value measured (8 bits) - Bank n° 2.��������VLS_CAT_1_MES� XE "VLS_CAT_1_MES:def" ��-�0...FFH�0...4.9805�5 / 256�Volt��Downstream oxygen sensor voltage value measured (8 bits) - Bank n° 1.��������VLS_CAT_2_MES� XE "VLS_CAT_2_MES:def" ��-�0...FFH�0...4.9805�5 / 256�Volt��Downstream oxygen sensor voltage value measured (8 bits) - Bank n° 2.��������Input data:

VLS_UP_1_BAS� XE "VLS_UP_1_BAS:use" ��VLS_UP_2_BAS� XE "VLS_UP_2_BAS:use" ��VLS_DOWN_1_BAS� XE "VLS_DOWN_1_BAS:use" ��VLS_DOWN_2_BAS� XE "VLS_DOWN_2_BAS:use" ���FUNCTION DESCRIPTION:

General information:

The raw value for oxygen sensor voltage (VLS_UP_i_BAS or VLS_DOWN_i_BAS) is measured by continuous conversion (10 bits) every 1 msec.



Formula section:

	VLS_1_MES		(		VLS_UP_1_BAS / 4		(8 bits)

	VLS_2_MES		(		VLS_UP_2_BAS / 4		(8 bits)

	VLS_CAT_1_MES	(		VLS_DOWN_1_BAS / 4	(8 bits)

	VLS_CAT_2_MES	(		VLS_DOWN_2_BAS / 4	(8 bits)



�Applicative software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��VLS_1� XE "VLS_1:def" ��V�0...FFH�0...4.9805�5 / 256�Volt��Upstream oxygen sensor voltage - Bank n° 1.��������VLS_2� XE "VLS_2:def" ��V�0...FFH�0...4.9805�5 / 256�Volt��Upstream oxygen sensor voltage - Bank n° 2.��������VLS_CAT_1� XE "VLS_CAT_1:def" ��V�0...FFH�0...4.9805�5 / 256�Volt��Downstream oxygen sensor voltage - Bank n° 1.��������VLS_CAT_2� XE "VLS_CAT_2:def" ��V�0...FFH�0...4.9805�5 / 256�Volt��Downstream oxygen sensor voltage - Bank n° 2.��������Input data:

VLS_1_MES� XE "VLS_1_MES:use" ��VLS_2_MES� XE "VLS_2_MES:use" ��VLS_CAT_1_MES� XE "VLS_CAT_1_MES:use" ��VLS_CAT_2_MES� XE "VLS_CAT_2_MES:use" ���FUNCTION DESCRIPTION:

General information:

The application recurrence for VLS_1 and VLS_2 is 10 msec.

The oxygen sensor voltages VLS_i are used mainly for A/F regulation.

They are also used for auxiliary functions like evaporative emissions control and catalyst overheating protection.

The OBDII diagnosis functions require also this data.



The oxygen sensor voltages VLS_CAT_i are used for OBDII diagnosis, mainly catalyst efficiency monitoring.

Formula section:

	VLS_1		(		VLS_1_MES		(8 bits)

	VLS_2		(		VLS_2_MES		(8 bits)

	VLS_CAT_1	(		VLS_CAT_1_MES	(8 bits)

	VLS_CAT_2	(		VLS_CAT_2_MES	(8 bits)







�Acquisition of coolant temperature

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TCO_MES� XE "TCO_MES:def" ��-�0...FEH�-48...142,5�0,75�°C��Coolant temperature value measured.��������V_TCO� XE "V_TCO:def" ��V�0...FFFFH�0...4,9951�5 / 1024�Volt��Coolant temperature voltage raw value (10 bits).��������Input data:

TCO_BAS� XE "TCO_BAS:use" ������FUNCTION DESCRIPTION:

General information:

This function is applicable with a NTC type of sensor.

The raw value for coolant temperature (TCO_BAS) is measured by continuous conversion (10 bits) every 1 msec.

The value of the numeric conversion is adapted to take into account of the electronic component drift. The result of this adaptation must be linearized according to temperature sensor response.

The corresponding value of the first measurement after hardware reset is used for initialisation.

Formula section:

The coolant temperature TCO_MES is obtained by linearization of the formatted acquisition with a specific table IP_TCO_TAB__V_TCO with :



V_TCO	(	TCO_BAS * 64	(10 bits)



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_TCO_TAB__V_TCO� XE "IP_TCO_TAB__V_TCO:def" ��16�0...FEH�-48...142,5�0,75�°C���������Conversion table for linearization of TCO value acquisition.��������

�Acquisition of air intake temperature

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TIA_MES� XE "TIA_MES:def" ��-�0...FEH�-48...142,5�0,75�°C��Air intake  temperature value measured.��������V_TIA� XE "V_TIA:def" ��V�0...FFH�0...4,9805�5 / 256�Volt��Air intake  temperature voltage raw value (8 bits).��������Input data:

TIA_BAS� XE "TIA_BAS:use" ������FUNCTION DESCRIPTION:

General information:

This function is applicable with a NTC type of sensor.

The raw value for air intake temperature (TIA_BAS) is measured by continuous conversion (10 bits) every 1 msec.

The value of the numeric conversion is adapted to take into account of the electronic component drift. The result of this adaptation must be linearized according to the temperature sensor response.

The corresponding value of the first measurement after hardware reset is used for initialization.

Formula section:

The air intake temperature TIA_MES is obtained by linearization of the formatted acquisition with a specific table IP_TIA_TAB__V_TIA with :



V_TIA	(		TIA_BAS / 4	(8 bits)

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_TIA_TAB__V_TIA� XE "IP_TIA_TAB__V_TIA:def" ��16�0...FEH�-48...142,5�0,75�°C���������Conversion table for linearization of TIA value acquisition.��������

�Acquisition of exhaust gas temperature

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TEG_MES� XE "TEG_MES:def" ��-�0...FEH�-48...142.5�0.75�°C��Exhaust gas temperature value measured.��������V_TEG� XE "V_TEG:def" ��-�0...03FFH�0...4.9951�5 / 1024�Volt��Exhaust gas temperature voltage raw value (10 bits).��������Input data:

TEG_BAS� XE "TEG_BAS:use" ������FUNCTION DESCRIPTION:

General information:

This function is applicable with a NTC type of sensor.

The raw value for coolant temperature (TEG_BAS) is measured by continuous conversion (10 bits) every 1 msec.

The value of the numeric conversion is adapted to take into account of the electronic component drift. The result of this adaptation must be linearized according to temperature sensor response.

The corresponding value of the first measurement after hardware reset is used for initialisation.

Formula section:

The coolant temperature TEG_MES is obtained by linearization of the formatted acquisition with a specific table IP_TEG_TAB__V_TEG with :



V_TEG	(	TEG_BAS * 64	(10 bits)



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_TEG_TAB__V_TEG� XE "IP_TEG_TAB__V_TEG:def" ��16�0...FEH�-48...142.5�0.75�°C��Conversion table for linearization of TEG value acquisition.��������



�Logic Inputs

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_IM_ACIN� XE "LV_IM_ACIN:def" ��-�0...01H�0...1�1�-��Air Condition selected.��������L_IM_ACCIN� XE "L_IM_ACCIN:def" ��-�0...01H�0...1�1�-��Air Condition request.��������LV_IM_PRS_ACC� XE "LV_IM_PRS_ACC:def" ��-�0...01H�0...1�1�-��Pressure switch of Air Condition circuit.��������LV_IM_PVD� XE "LV_IM_PVD:def" ��-�0...01H�0...1�1�-��Primary Voltage Diagnosis.��������LV_IM_MIL_FLL_REQ� XE "LV_IM_MIL_FLL_REQ:def" ��-�0...01H�0...1�1�-��Malfunction Indicator Light for Engine Control Unit - Request line for blink code.��������LV_IM_VB_OFF� XE "LV_IM_VB_OFF:def" ��-�0...01H�0...1�1�-��Battery disconnected.��������LV_IM_EL_LOAD� XE "LV_IM_EL_LOAD:def" ��-�0...01H�0...1�1�-��Electrical load input.��������FUNCTION DESCRIPTION:



List of logic Inputs

Name� XE "Name





:use" �



�Port

-

Channel� XE "Port


-


Channel:use" ��Logic state� XE "Logic state





:use" �



��   L_PIN_PRS_ACC� XE "   L_PIN_PRS_ACC:use" ��3 - 1� XE "3 - 1:use" ��Positive Logic� XE "Positive Logic:use" ���   L_PIN_ACIN� XE "   L_PIN_ACIN:use" ��3 - 4� XE "3 - 4:use" ��Positive Logic� XE "Positive Logic:use" ���   L_PIN_ACCIN� XE "   L_PIN_ACCIN:use" ��3 - 5� XE "3 - 5:use" ��Positive Logic� XE "Positive Logic:use" ���   L_PIN_PVD� XE "   L_PIN_PVD:use" ��3 - 7� XE "3 - 7:use" ��* - Positive Logic� XE "* - Positive Logic:use" ���   L_PIN_MIL_FLL_REQ� XE "   L_PIN_MIL_FLL_REQ:use" ��3 - 14� XE "3 - 14:use" ��Positive Logic� XE "Positive Logic:use" ���   L_PIN_EL_LOAD� XE "   L_PIN_EL_LOAD:use" ��3 - 6� XE "3 - 6:use" ��Positive Logic� XE "Positive Logic:use" ���   L_PIN_VB_OFF� XE "   L_PIN_VB_OFF:use" ��8 - 6� XE "8 - 6:use" ��Positive Logic� XE "Positive Logic:use" ���

* : ECU Internal Signal

Applicative software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_DRI� XE "LV_DRI:def" ��V�0...01H�0...1�1�-��Boolean for DRIVE or REVERSE engaged ( - / DRI ).��������LV_GS� XE "LV_GS:def" ��V�0...01H�0...1�1�-��Boolean for GEAR SHIFT signal ( - / GS ).��������LV_ACIN� XE "LV_ACIN:def" ��V�0...01H�0...1�1�-��Air condition selected (- / ACIN ).��������LV_ACCIN� XE "LV_ACCIN:def" ��V�0...01H�0...1�1�-��Air condition requested ( - / ACCIN ).��������LV_PRS_ACC� XE "LV_PRS_ACC:def" ��V�0...01H�0...1�1�-��Air condition switch requested ( - / PRS_ACC ).��������LV_VB_OFF� XE "LV_VB_OFF:def" ��V�0...01H�0...1�1�-��Battery disconnected.��������LV_VB_OFF_ACT� XE "LV_VB_OFF_ACT:def" ��V�0...01H�0...1�1�-��Filtered battery disconnected information bit. ��������LV_EL_LOAD� XE "LV_EL_LOAD:def" ��V�0...01H�0...1�1�-��Electric load.��������LV_SET� XE "LV_SET:def" ��V�0...01H�0...1�1�-��information of One-Bit Memory reset��Input data:

LV_IM_DRI� XE "LV_IM_DRI:use" ��LV_IM_GS� XE "LV_IM_GS:use" ��LV_IM_ACIN� XE "LV_IM_ACIN:use" ��L_IM_ACCIN� XE "L_IM_ACCIN:use" ���LV_IM_VB_OFF� XE "LV_IM_VB_OFF:use" ��LV_IM_EL_LOAD� XE "LV_IM_EL_LOAD:use" ��LV_IM_PRS_ACC� XE "LV_IM_PRS_ACC:use" ��TAR_GC� XE "TAR_GC:use" ���SWI_GS� XE "SWI_GS:use" ��CONF_TCU� XE "CONF_TCU:use" ��CONF_NVMY_RST� XE "CONF_NVMY_RST:use" ����FUNCTION DESCRIPTION:

Formula section:

1 -	Air-condition system :

			

	LV_ACIN 	= 	LV_IM_ACIN

	LV_ACCIN 	= 	L_IM_ACCIN

	LV_PRS_ACC 	= 	LV_IM_PRS_ACC

�2 - Automatic transmission system :

	If		CONF_TCU = 1

		and	TAR_GC > 0 		(Drive engaged)

	then		LV_DRI = 1

		and	LV_GS = SWI_GS	(from CAN from TCU)

	else		LV_DRI = LV_GS = 0 



Remark: 	For more detailed information please refer to the CAN-Specification.



3 - Battery off detection:

General information:

A hardware with One-Bit Memory characteristic is provided to detect at system start up if the ECU or the battery was disconnected since the last power latch phase.

If a disconnection is detected and the system is not coded to OBD-II, the following values (mainly the failure memory and adaptation values) will be reset:

	- Altitude Correction 		(MAF_FAC_ALTI_MMV)�	- Knock Adaptation		(ID_IGA_AD_[CYL]__N_KNK__MAF_KNK)�	- TPS Adaptation		(TPS_AD_MMV_IS)�	- Lambda Adaptation		(TI_AD_ADD_MMV_i, TI_AD_FAC_MMV_i)�	- ISA Adaptation		(ISAPWM_AD_MMV_IS, ISAPWM_DRI_AD_MMV_IS, 						 ISAPWM_ACCIN_AD_MMV_IS)�	- Idle Charge Actuator Adaptation	(AD_INI_COR_ISA)�	- Segment Time Adaptation	(SEG_AD_[CYL])�	- Fuel Trim Adaptation	(T_DLY_AD_i)�	- ASR Statistic Counter�	- Restart Detection�	- Idle Speed CO-Trim�	- Fuel System Diagnosis debounce counter�	- Secondary Air Values�	- OBD Trip Counter�	- Failure Memory	

	- Camshaft edge adaptation



Application recurrence: 	once after system reset.



	If	CONF_NVMY_RST = 1 			(Erasement of non volatile data 									configured)

	then	LV_VB_OFF_ACT = LV_VB_OFF		(One-Bit Memory is set)�	and	therefore the above listed values are reset

	else	LV_VB_OFF_ACT = 0			(reset One-Bit Memory)



After the power latch phase the One-Bit Memory is reset (LV_SET = 1) for at least 50 ms.

�Acquisition of crankshaft signal

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��T_TOOTH� XE "T_TOOTH:def" ��-�0...FFFFH�0...65535�4 µsec�sec��Tooth time.��������TOOTH_GRD� XE "TOOTH_GRD:def" ��-�0...FFH�0...255�1�-��Tooth gradient (0080H = 0.5, 0100H = 1, 0200H = 2 ...)��������CAM_LEVEL_SHR� XE "CAM_LEVEL_SHR:def" ��-�0...FFH�0...255�1�-��Camshaft level shift register for validation of camshaft level.��������LV_RUN_ENG� XE "LV_RUN_ENG:def" ��-�0...01H�0...1�1�-��Boolean information for engine running detection.��������LV_SYN_ENG� XE "LV_SYN_ENG:def" ��-�0...01H�0...1�1�-��Boolean information for complete engine synchronisation.��������LV_LOW_N� XE "LV_LOW_N:def" ��-�0...01H�0...1�1�-��Boolean information for too low engine speed detection.��������CRK_VALID_TEETH_CNT� XE "CRK_VALID_TEETH_CNT:def" ��-�0...FFH�0...255�1�-��Crankshaft valid teeth counter for synchronisation.��������T_SEG� XE "T_SEG:def" ��-�0...FFFFFFFFH�0...4294967295�4 µsec�sec��Segment period.��������TOOTH_COUNTER� XE "TOOTH_COUNTER:def" ��-�0...FFH�0...255�1�-��Tooth numbering.��������FUNCTION DESCRIPTION:

General information:

This function synchronizes the software with the engine, detects engine stopped (or running) and provides the tooth number and segment period.



The complete algorithm is included in the basic software without any specific pre-treatment.

The input signal is provided by a 60 - 2 crankshaft target wheel. The first active edge after the gap  (two missing teeth) should be not later than 78 °CRK before TDC. It is required to avoid ignition event inside the crankshaft gap (maximum spark advance before TDC : 72 °CRK).



The resolution of the crankshaft position depends on the CPU frequency NC_F_CPU.

	- The timer used for misfire detection use a clock NC_F_CPU / 16

	  (( 16 Mhz / 16 = 1 Mhz ( resolution of 1 µsec)

	- The timer used for engine speed calculation use a clock NC_F_CPU / 64

	  (( 16 Mhz / 64 = 0,25 Mhz ( resolution of 4 µsec)

This resolution is used in the complete engine speed range (for cranking and normal engine speed).



�Hardware configurable parameters

Active crankshaft edge definition

	The active edge is defined by a non applicative calibration NC_ACTIVE_CRK_EDGE.

	If	NC_ACTIVE_CRK_EDGE = 0	then	“ Crankshaft falling edge is active ”

	If	NC_ACTIVE_CRK_EDGE = 1	then	“ Crankshaft rising edge is active ”



Minimum and maximum engine speed

		The minimum engine speed NC_N_MIN defines :

		- the maximum length of normal tooth :



		NC_T_TOOTH_MAX= NC_T1_FREQ / NC_N_MIN



		- the maximum segment duration for engine stalling detection :



		NC_T_SEG_MAX = ( NC_T1_FREQ * 120 / NC_CYL_NO ) / NC_N_MIN



		The maximum engine speed NC_N_MAX defines :



		- the minimum length of normal tooth :



		NC_T_TOOTH_MIN = NC_T1_FREQ / NC_N_MAX



		The minimum engine speed NC_LOW_N defines :



		- the  maximum segment duration for low engine speed range :



		NC_T_SEG_LOW_N = ( NC_T1_FREQ * 120 / NC_CYL_NO ) / NC_LOW_N



		Remark :	NC_LOW_N ( NC_N_MIN

�Formula section:

Tooth time T_TOOTH calculation



�







Tooth gradient TOOTH_GRD calculation

		The tooth gradient is calculated only when LV_SYN_ENG = 0.

		(( engine running detected and synchronisation ongoing)



�







Remark :	This algorithm is only for detection of discontinuity on the crankshaft signal 			like crankshaft gap or spikes. When the crankshaft signal is continuous, 				TOOTH_GRD = 1.

�Camshaft level shift register CAM_LEVEL_SHR

	The camshaft level shift register is a word (16 bits) and the least significant bits 		give the validation of the camshaft level at the crankshaft gap.



		During synchronisation phase (beginning from engine stopped) :

		- if electrical level on the hardware port is high then the corresponding bit from 			CAM_LEVEL_SHR is set to 1.

		- if electrical level on the hardware port is low then the corresponding bit from 			CAM_LEVEL_SHR is set to 0.



If	CAM_LEVEL_SHR(bit 0) to CAM_LEVEL_SHR(bit NC_CAM_LEVEL_SHR_NO - 1) = 0	or CAM_LEVEL_SHR (bit 0) to CAM_LEVEL_SHR(bit NC_CAM_LEVEL_SHR_NO - 1) = 1

	then	camshaft level is validated as soon as the crankshaft gap has crossed once.



�





�Tooth number function TOOTH_COUNTER

	Teeth are counted on each active edge from 1 to 120. The tooth counter is valid only if 		LV_SYN_ENG = 1 (( synchronisation effective) and out of crankshaft limp 		home.

	TOOTH_COUNTER is set to 1 or 61 as soon as LV_SYN_ENG is set to 1, 		depending on the camshaft signal level.
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�Engine running detection LV_RUN_ENG

		Initialisation :

		LV_RUN_ENG = 0

		Determination :

		If	( NC_T_TOOTH_MIN ( T_TOOTH ( NC_T_TOOTH_MAX

		and	NC_TOOTH_GRD_MIN ( TOOTH_GRD ( NC_TOOTH_GRD_MAX)

			(determination of valid or invalid tooth)

		then		CRK_VALID_TEETH_CNTn = CRK_VALID_TEETH_CNTn-1 + 1

				(teeth counter incremented, only if active edge is valid)

			If	CRK_VALID_TEETH_CNT = C_CRK_VLD_TOOTH

			then	LV_RUN_ENG = 1

				(engine running detected)

		else		CRK_VALID_TEETH_CNT = 0

			If	T_TOOTH ( NC_T_TOOTH_MAX

			then	“ Engine Stopped “ is detected

			else	counting teeth process for valid tooth is performed again. 



	Remark :	The crankshaft valid teeth counter is performed to anti-bounce the signal.





�





�Engine synchronisation detection LV_SYN_ENG

	Initialisation :

	LV_SYN_ENG = 0



	Determination :

	The algorithm is running as soon as LV_RUN_ENG is set to 1.

	If	T_TOOTH ( NC_T_TOOTH_MIN

	and	NC_TOOTH_GRD_MIN_GAP ( TOOTH_GRD ( NC_TOOTH_GRD_MAX_GAP

		and	T_TOOTH ( 3 * NC_T_TOOTH_MAX

		and	camshaft level valid (refer to “ Camshaft level shift register “ chapter)

			(searching for the crankshaft gap)

	then		LV_SYN_ENG = 1

			(crankshaft gap detected)

	else

	If	( T_TOOTH > 3 * NC_T_TOOTH_MAX

	and	NC_TOOTH_GRD_MIN_GAP ( TOOTH_GRD ( NC_TOOTH_GRD_MAX_GAP )

		or	T_TOOTH > NC_T_TOOTH_MAX

			(tooth time too long)

		then	“ Engine Stopped “ is detected

		else

	If		( T_TOOTH ( NC_T_TOOTH_MIN

	or		NC_TOOTH_GRD_MIN ( TOOTH_GRD ( NC_TOOTH_GRD_MAX )

			then		normal tooth is detected

			else		invalid tooth is detected and the valid teeth counter 						CRK_VALID_TEETH_CNT is reset.



	TDC position determination :

	The TDC (Top Dead Center) position is defined on the NC_NR_TOOTH_GAP_TDC + 1 	active edge when LV_SYN_ENG is set to 1.
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�Engine stalling detection

	Determination :

	If		LV_SYN_ENG = 1

			(synchronisation effective)

	If		T_SEG ( NC_T_SEG_MAX

		or	T_TOOTH( NC_T_TOOTH_MAX

			(only if LV_LOW_N= 1 and outside the crankshaft gap range)

		or	{ no crankshaft signal available since the time out 							NC_T_CRK_STL_FAST

			(outside crankshaft limp home)

		or	no camshaft signal available since the time out 							NC_T_CRK_STL_LIMP_HOME }

			(in crankshaft limp home)

	then		engine stalling is detected

	else

	If		{ one crankshaft active edge already detected and no crankshaft 					signal available since the time out 									NC_T_CRK_STL_SYNCHRONISATION

		or	no camshaft signal available since the time out 							NC_T_CRK_STL_LIMP_HOME }

	then		engine stalling is detected.



	Calculation (resolution : 65,536 msec.)



NC_T_CRK_STL_FAST= (NC_T_CRK_STALL_FREQ / NC_N_MIN) / 65536



NC_T_CRK_STL_LIMP_HOME = (NC_T_CRK_STALL_FREQ * 60 / NC_N_MIN) / 65535



NC_T_CRK_STL_SYNCHRONISATION = (NC_T_CRK_STALL_FREQ * 3 / NC_N_MIN) / 65535





Segment period measurement T_SEG

	Initialization :

		T_SEG = FFFFFFFFH



	Calculation :

	Following synchronisation (LV_SYN_ENG = 1) after the crankshaft gap, 	the first 	segment time is calculated using the tooth time, like :

	T_SEG = T_TOOTH * 120 / NC_CYL_N0



�For the others, T_SEG calculation is using the raw crankshaft acquisition for 120 °CRK.

(( between tooth number 02 and 22, 22 and 42, 42 and 62, 62 and 82, 82 and 102 ...)
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Low engine speed range determination LV_LOW_N

	This engine speed range is dedicated for first injection application, engine stalling 	detection and calculation for dwell start.

	Determination :

	If		LV_SYN_ENG = 1

			(synchronisation effective)

	then	

			If		T_SEG ( NC_T_SEG_LOW_N

			then		LV_LOW_N= 1 (low engine speed detected)

			else		LV_LOW_N = 0

	else

			If		T_TOOTH( NC_T_SEG_LOW_N / (120 / NC_CYL_NO)

			then		LV_LOW_N = 1 (low engine speed detected)

			else		LV_LOW_N = 0

�Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��NC_F_CPU� XE "NC_F_CPU:def" ��1���1�Hz��Micro-controller frequency - Non adjustable calibration.��������NC_ACTIVE_CRK_EDGE� XE "NC_ACTIVE_CRK_EDGE:def" ��1�0...01H�0...1�1�-��Active crankshaft edge definition - Non adjustable calibration.��������C_CRK_VLD_TOOTH� XE "C_CRK_VLD_TOOTH:def" ��1�0...FFH�4...50�1�-��Number of valid teeth necessary for synchronisation when camshaft signal level is validated - Non adjustable calibration.��������NC_N_MIN� XE "NC_N_MIN:def" ��1�0...1FE0H�0...8160�1�rpm��Minimum engine speed - Non adjustable calibration.��������NC_LOW_N� XE "NC_LOW_N:def" ��1�0...1FE0H�0...8160�1�rpm��Low engine speed range - Non adjustable calibration.��������NC_N_MAX� XE "NC_N_MAX:def" ��1�0...FFFFH�0...65535�1�rpm��Maximum engine speed - Non adjustable calibration.��������NC_T1_FREQ� XE "NC_T1_FREQ:def" ��1���1�Hz��Timer frequency - Non adjustable calibration.��������NC_CYL_NO� XE "NC_CYL_NO:def" ��1�0...FFH�0...255�1�-��Number of cylinders - Non adjustable calibration.��������NC_CAM_LEVEL_SHR_NO� XE "NC_CAM_LEVEL_SHR_NO:def" ��1�0...FFH�0...255�1�-��Number of teeth for camshaft level validation - Non adjustable calibration.��������NC_TOOTH_GRD_MIN� XE "NC_TOOTH_GRD_MIN:def" ��1�0...1000H�0...16�0,0039�-��Minimum tooth gradient for valid or invalid tooth detection.��������NC_TOOTH_GRD_MAX� XE "NC_TOOTH_GRD_MAX:def" ��1�0...1000H�0...16�0,0039�-��Maximum tooth gradient for valid or invalid tooth duration.��������NC_TOOTH_GRD_MIN_GAP� XE "NC_TOOTH_GRD_MIN_GAP:def" ��1�0...1000H�0...16�0,0039�-��Minimum tooth gradient for valid or invalid crankshaft gap detection.��������NC_TOOTH_GRD_MAX_GAP� XE "NC_TOOTH_GRD_MAX_GAP:def" ��1�0...1000H�0...16�0,0039�-��Maximum tooth gradient for valid or invalid crankshaft gap detection.��������NC_NR_TOOTH_GAP_TDC� XE "NC_NR_TOOTH_GAP_TDC:def" ��1�0...FFH�0...255�1�-��Number of teeth after crankshaft gap for TDC reference - Non adjustable calibration.��������NC_T_CRK_STALL_FREQ� XE "NC_T_CRK_STALL_FREQ:def" ��1���1�Hz��Timer frequency for time out calculation when crankshaft signal is not available for engine stalling detection - Non adjustable calibration.�������� �Applicative Value :

NC_F_CPU = 16 MHz

NC_ACTIVE_CRK_EDGE = 00H = 0 dec.

NC_VALID_TEETH_SYNC = 18H = 24 teeth

NC_N_MIN = 001EH = 30 rpm

NC_N_MAX = 2008H = 8200 rpm

NC_LOW_N = 01F4H = 500 rpm

NC_T1_FREQ = 250 kHz

NC_CYL_NO = 06H = 6 cylinders

NC_CAM_LEVEL_SHR_NO = 02H = 2 dec.

NC_TOOTH_GRD_MIN = 0080H = 0,5

NC_TOOTH_GRD_MAX = 0200H = 2

NC_TOOTH_GRD_MIN_GAP = 0280H = 2,5

NC_TOOTH_GRD_MAX_GAP = 0380H = 3,5

NC_NR_TOOTH_GAP_TDC = 0EH = 14 teeth

NC_T_CRK_STALL_FREQ = 1 MHz

�Acquisition of camshaft signal

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��LV_CAM_1_LVL� XE "LV_CAM_1_LVL:def" ��-�0...01H�0...1�1�-��Boolean information for diagnosis evaluation set on camshaft interrupt (falling and rising edge).��������LV_CAM_1_EDGE� XE "LV_CAM_1_EDGE:def" ��-�0...01H�0...1�1�-��Boolean information for diagnosis evaluation set on active camshaft edge.��������CAM_1_POS_TOOTH� XE "CAM_1_POS_TOOTH:def" ��1�0...78H�0...120�6�°CRK��Crankshaft tooth number when camshaft active edge occurs.��������Input data:

LV_SYN_ENG� XE "LV_SYN_ENG:use" ��LV_CRK_ERR_LIH� XE "LV_CRK_ERR_LIH:use" ��TOOTH_COUNTER� XE "TOOTH_COUNTER:use" ��CAM_LEVEL_SHR� XE "CAM_LEVEL_SHR:use" ���FUNCTION DESCRIPTION:

General information:

The camshaft wheel is designed with 2 asymmetrical segments (170 ° high level, 190 ° low level).

Its signal is performed for synchronisation and limp home function.

Concerning synchronisation, the camshaft signal is strongly linked to the crankshaft signal and the edge of the camshaft should not be in the crankshaft gap (two missing teeth).

�Formula section:

The measurement of the camshaft position, relative to the crankshaft signal is performed as soon as synchronization is effective (LV_SYN_ENG = 1).

Before synchronisation (engine running detection), only the level of the camshaft signal is evaluated (CAM_LEVEL_SHR).



* The camshaft position measurement is identified by three output datas :



	- CAM_1_POS_TOOTH :	Current value of the tooth counter TOOTH_COUNTER at 	  	  camshaft signal interrupt.



	- LV_CAM_1_EDGE :	Boolean information set with camshaft signal interrupt and 

	  reset by  the diagnosis algorithm for camshaft missing signal.



	- LV_CAM_1_LVL :		Boolean information set with camshaft interrupt (falling or 

	  rising edge) updated as soon as synchronisation is effective.



Remark :	If LV_CRK_ERR_LIH = 1 (no crankshaft signal available), then 				CAM_1_POS_TOOTH and LV_CAM_1_EDGEare not updated.

�Description:
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�Acquisition of vehicle speed

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��VS_MES� XE "VS_MES:def" ��-�0...FF FFH�0...65535�1�p/s��Pulses per second measured for VS-calculation��������FUNCTION DESCRIPTION:

Vehicle speed signal from ABS / TCS ECU or from inductive wheel sensor

(CONF_VS = 1 or 2)
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Vehicle speed signal from gearbox

(CONF_VS = 0)
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Formula section:

Application recurrence: 1sec.



VS_MES = VS_MES_CNT - VS_MES_CNT_PREV



VS_MES_CNT_PREV = VS_PULSE_CNT



�Actuation of Outputs

Logic Outputs

Input data:

L_IM_SAV� XE "L_IM_SAV:use" ��LV_IM_RLY_FAN_L� XE "LV_IM_RLY_FAN_L:use" ��LV_IM_RLY_FAN_H� XE "LV_IM_RLY_FAN_H:use" ��LV_IM_RLY_SAP� XE "LV_IM_RLY_SAP:use" ���LV_IM_SOV� XE "LV_IM_SOV:use" ��LV_IM_RLY_EFP� XE "LV_IM_RLY_EFP:use" ��LV_IM_RLY_ACCOUT� XE "LV_IM_RLY_ACCOUT:use" ��LV_IM_MIL� XE "LV_IM_MIL:use" ���LV_IM_RLY_MAIN� XE "LV_IM_RLY_MAIN:use" ��LV_IM_PWL� XE "LV_IM_PWL:use" ��L_IM_VIC� XE "L_IM_VIC:use" ����



List of direct logic Outputs

Name



�Port

-

Channel�Logic state



�Initialization



��L_PIN_SAV�2 - 12�Negative Logic�1��L_PIN_SOV�4 - 7�Negative Logic�1��L_PIN_KNK_WIN_MES�6 - 5�*�1��L_PIN_RLY_MAIN�6 - 6�Negative Logic�0��L_PIN_SET�8 - 5�*�1��L_PIN_VIM�?�?�?��L_PIN_PWL�8 - 7�*�1��

* : ECU Internal Signal

�List of logic Outputs via Octal Driver



Name�Channel�Logic state�Initialization��L_SHAD_RLY_FAN_L�2�Negative Logic�1��L_SHAD_RLY_SAP�3�Negative Logic�1��L_SHAD_RLY_ACCOUT�4�Negative Logic�1��L_SHAD_RLY_EFP�5�Negative Logic�1��L_SHAD_RLY_FAN_H�6�Negative Logic�1��L_SHAD_MIL�7�Negative Logic�1��



Data definition



Name�Definition��LV_IM_RLY_FAN_L�Cooling Fan Relay for Low speed.��LV_IM_MIL�Malfunction Indicator Light - Flashing code.��LV_IM_RLY_ACCOUT�Air Conditioning Compressor Relay.��LV_IM_RLY_EFP�Electric Fuel Pump Relay.��LV_IM_RLY_FAN_H�Cooling Fan Relay for High speed.��LV_IM_RLY_SAP�Secondary Air Pump Relay.��

�PWM Outputs

Input data:

ISAPWM� XE "ISAPWM:use" ��EGRPWM� XE "EGRPWM:use" ��LSH_UP_1PWM� XE "LSH_UP_1PWM:use" ��LSH_UP_2PWM� XE "LSH_UP_2PWM:use" ���CPPWM� XE "CPPWM:use" ��LSH_DOWN_1PWM� XE "LSH_DOWN_1PWM:use" ��LSH_DOWN_2PWM� XE "LSH_DOWN_2PWM:use" ��KNKPWM� XE "KNKPWM:use" ���LV_CT� XE "LV_CT:use" ��LV_TPS_ERR� XE "LV_TPS_ERR:use" ��LV_TPS_PLAUS_ERR� XE "LV_TPS_PLAUS_ERR:use" ����FUNCTION DESCRIPTION:

General information:

PWM management principle :

“ Positive “  PWM  :





�













Duty cycle = T_ON / T_FIXED







“ Negative “  PWM  :







�















Duty cycle = T_ON / T_FIXED



�List of PWM Outputs



PWM Output Name

T On

�Frequency



(Hz)�Attached

Component

�Updating of

Duty Cycle

(ms)�Range of

Duty Cycle

(%)�PWM State



��ISAPWM�100�BOSCH

ZWD3 - 2�10�3,5 - 96,5�Negative��EGRPWM�50�H.E.I.�100�0 - 100�Negative��TPPWM�100�T.C.U.�10�5 - 91�Negative��LSH_UP_1PWM�10�TiO2

NTK�by applicative value�2,3 - 97,3�Positive��LSH_UP_2PWM�10�TiO2

NTK�by applicative value�2,3 - 97,3�Positive��LSH_DOWN_1PWM�10�TiO2

NTK�by applicative value�2,3 - 97,3�Positive��LSH_DOWN_2PWM�10�TiO2

NTK�by applicative value�2,3 - 97,3�Positive��CPPWM�20�BOSCH

TEV2�100�0 - 100�Negative��KNKPWM�5000�KONGWHA�720 °CRK�0 - 100�Positive��

Data definition



Name�Definition��ISAPWM�Double coil idle speed valve PWM output.��EGRPWM�Exhaust gas recirculation PWM output.��LSH_UP_1PWM�A/F regulation O2 sensor (Bank 1) PWM output.��LSH_UP_2PWM�A/F regulation O2 sensor (Bank 2) PWM output.��LSH_DOWN_1PWM�Catalyst diagnosis O2 sensor (Bank1) PWM output.��LSH_DOWN_2PWM�Catalyst diagnosis O2 sensor (Bank2) PWM output.��CPPWM�Canister purge valve PWM output.��KNKPWM�Knock amplification PWM output.��

�Calculation of TPPWM:



Closed throttle:			5% TPPWM



C_TPS_WOT_TPS_PWM:		91% TPPWM



LV_TPS_ERR = 1		

or

LV_TPS_PLAUS_ERR = 1:		0% TPPWM		(Error on TPS)			



		



� EMBED PowerPoint.Show.4  ���

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_TPS_WOT_TPS_PWM� XE "C_TPS_WOT_TPS_PWM:def" ��1�0...FFH�0...119,5�0,47�°TPS��Throttle angle which corresponds with 91% TPPWM ��

�Fuel injection output

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TI_[CYL]� XE "TI_[CYL]:def" ��V�0...FFFFH�0...262,14�4 µs�msec��Individual applied injection time.��������TI_SAM� XE "TI_SAM:def" ��V�0...FFFFH�0...262,14�4 µs�msec��Applied injection time updated each segment.��������L_PREV_STATE_IV_[CYL]� XE "L_PREV_STATE_IV_[CYL]:def" ��-�0...1H�0...1�1�-��Previous injection - Transition to cylinder re-start.��������LV_INH_TIPR� XE "LV_INH_TIPR:def" ��-�0...1H�0...1�1�-��Re-activation of first injection.��������FCO_SUM� XE "FCO_SUM:def" ��-�0...FFFFFFFFH�0...1,72E10�4�µs��Accummulated injection time��������Input data:

TI_ADD_REAC_SCC_[CYL]� XE "TI_ADD_REAC_SCC_[CYL]:use" ��SOI� XE "SOI:use" ��EOI� XE "EOI:use" ��INH_SWI_IV� XE "INH_SWI_IV:use" ���CRK_VALID_TEETH_CNT� XE "CRK_VALID_TEETH_CNT:use" ��TI_1� XE "TI_1:use" ��TI_2� XE "TI_2:use" ��LV_LOW_N� XE "LV_LOW_N:use" ���LV_RUN_ENG� XE "LV_RUN_ENG:use" ��TIPR� XE "TIPR:use" ��TI_ADD_DLY� XE "TI_ADD_DLY:use" ��TI_AS_[CYL]� XE "TI_AS_[CYL]:use" ���LV_SYN_ENG� XE "LV_SYN_ENG:use" ��L_INH_IV_[CYL]� XE "L_INH_IV_[CYL]:use" ��LV_TIPR_SEQ� XE "LV_TIPR_SEQ:use" ��LV_TIPR_EOI_STOP� XE "LV_TIPR_EOI_STOP:use" ���NC_MAX_EOI� XE "NC_MAX_EOI:use" ��SOI_TIPR� XE "SOI_TIPR:use" �����FUNCTION DESCRIPTION:

General information:

This specification is applicable for a 6 cylinders engine.



Transient engine operation :



- in case of acceleration, under transient engine operation, it is possible to continue an actual fuel injection (post injection without injector dead time TI_ADD_DLY) or to start a post injection (post injection with injector dead time TI_ADD_DLY).



- in case of deceleration, it is possible to finish an actual fuel injection.



�First injection time programming

FUNCTION DESCRIPTION:

General information:

The first injection is taking into account the crankshaft and camshaft acquisitions which performed synchronisation event. It is performed in semi full group for both ignition banks.



If the camshaft level is high, the injection bank is nr.1.

If the camshaft level is low, the injection bank is nr.2.



The first injection applied to the corresponding cylinders is the value TIPR coming from applicative layer with the injector dead time TI_ADD_DLY added.



Remark :	If the value TIPR coming from applicative layer is equal to 0, then the injections 		coming after the first injection in semi full group (which are of course equal to 0) 		are performed immediately (as soon as synchronisation is effective) with the 

		cranking injection time value.

Formula section:



Condition for activation first injection time application (TIPR):

If			LV_RUN_ENG = 0  (  1

			(engine running detected)

	and		LV_LOW_N = 1

			(low engine speed range detected)

	and		LV_INH_TIPR = 0

			(authorization of first injection re-activation)

then		LV_INH_TIPR = 1

	and		First injection TIPR will be applied according to the timing description 

			below

else			LV_INH_TIPR  =  1

	and		fuel injection will start in sequential mode directly when crankschaft 			synchronisation is performed (LV_SYN_ENG = 1 ( 0)

			using TI_[CYL] 



Condtions to reset LV_INH_TIPR (reactivation of first injection TIPR)

If			(LV_IGK = 0 and LV_ES = 1)

	or		system reset

then		LV_INH_TIPR = 0



�Description:
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Remark: In case of low camshaft edge at start of cranking the cylinder groups are changed but the pre-injection is applied similar.

�Sequential first injection:



	If		LV_TIPR_SEQ = 1

	then 		the first injection is carried out as follows:
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First injection termination at NC_MAX_EOI
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Injection phase programming SOI (Start) and EOI (End)

FUNCTION DESCRIPTION:

General information:

Since the start of injection cycle (180 °CRK before TDC), the opening injection phase has been updated with a segment recurrence until the injector would be opened.

�Formula section:

- Range description for SOI and EOI :

�

�- Injection cycle description :
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- Injection time applied :

At the end of injection (EOI), the injector is shut-off and the next opening injection phase (SOI) is programmed.



�







�Fuel shut-off

Fuel shut-off pattern INH_SWI_IV

FUNCTION DESCRIPTION:

General information:

The pattern is scanned from MSB to LSB and the bits are applied to the corresponding injection following the injection order.

For Bit = 1, injection is inhibited.

The length of the pattern must be changeable in software from number of cylinders (minimum) to NC_INI_INH_SWI_IV_SHIFT_NR (maximum). Every pattern starts with an inhibition of injection. The pattern are cyclically repeated.

According transient conditions, even in case with start of injection in advance, the following pattern must be scanned.

It is provided when SOI has been reached (beginning of injection). The value of the bit corresponding to the present pointer is checked to know if the present cylinder is allowed to receive injection. If this bit is set to 1, the injection is inhibited immediately and the corresponding injector remains inactive for the current injection cycle.

Description:



� EMBED Word.Picture.6  ���



With torque reduction requested :

	- for each new pattern, the pointer starts at MSB.

Without torque reduction requested :

	- for each new pattern, the pointer continues at same position.





Fuel shut-off with immediate re-activation versus L_INH_IV_(CYL( state

FUNCTION DESCRIPTION:

General information:

When the corresponding bit L_INH_IV_(CYL] is set to 1, the corresponding injector is immediately inhibited. The injector remains inhibited while the L_INH_IV_(CYL( is unchanged.

This function is used for trailing throttle fuel cut-off event and for emergency operation in case of misfire rate causing catalyst damage.



Description:
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�Fuel injection information

FUNCTION DESCRIPTION:

General information:

The basic software update injection information 180 °CRK before TDC. It corresponds to the injection state from the previous injection cycle.

Additionally the fuel quantity applied in the previous injection cycle is accummulated to FCO_SUM. FCO_SUM = FCO_SUM + TI_(CYL(

Description:
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Each bit position corresponds to an injection.





Injection time programming

FUNCTION DESCRIPTION:

Formula section:

TI_[CYL] is the real opening duration of the injector.

On injection opening, the programmed injection time is :





TI_[CYL]  = ( TI_i + TI_ADD_REAC_SCC_[CYL] ) * TI_AS_[CYL]



The injector control time is TI_[CYL] + TI_ADD_DLY

with :

TI_[CYL] : injector opening time applied to the corresponding injector

TI_i : nominal injection time for bank i coming from applicative layer

TI_ADD_REAC_SCC_[CYL] : injection time correction for individual cylinder restart fuel feed

TI_AS_[CYL] : injection time tuned correction coming from applicative layer

TI_ADD_DLY : injector dead time correction coming from applicative layer.

�Fuel injection under transient engine operation

FUNCTION DESCRIPTION:

General information:

Under transient conditions it might appear that there is a significant change of the calculated injection time compared to the value which was valid when the injector was opened. Three cases are taken into account: refer to drawings below.



Injection time decrease: as long as the injector is opened the injection time could be corrected.�

Injection time increase while injector is open: At the end of the regular injection time the additive injection time is applied without TI_ADD_DLY. 



Injection time increase with injector already closed: After application of the regular injection time the injector will be reopened including TI_ADD_DLY.



Remark: Additive fuel quantity will be applied only if there is an important enlargement (>NC_TIPO_MIN).		NC_TIPO_MIN = 200µs

�

�Spark advance and Dwell output

Basic software

Input data:

T_TOOTH� XE "T_TOOTH:use" ��TD� XE "TD:use" ��TD_MPL� XE "TD_MPL:use" ��TD_MPL_DLY� XE "TD_MPL_DLY:use" ���IGA_IGC_[CYL]� XE "IGA_IGC_[CYL]:use" ��LV_LOW_N� XE "LV_LOW_N:use" ��LV_MPL_ADV_ACT� XE "LV_MPL_ADV_ACT:use" ����FUNCTION DESCRIPTION:

General information:

This function set the angular position of the Dwell time turn ON in order to have the time to set up the right current in the ignition coil.

The strategy respects dual output ignition coil depending on the current application.

With the beginning of the Dwell time, a time-out (Dwell “watchdog”) has to be initialized to ensure at each time a turn ON of the ignition coil.





Normal ignition and Dwell control ( LV_LOW_N = 0 (Passive) )

System meaning :

The calculation for the beginning of the Dwell time is triggered by initialization before any turn ON of each ignition coil.

The coil driver is turned ON at the interruption defined for beginning of Dwell time and turned OFF at IGA_IGC_(CYL( crankshaft position.

Description:

�



Remark :

The timer following T_TOOTHi-1 takes into account this value in order to reach the right crankshaft position to start the beginning of the Dwell time.



Dwell control in case of low engine speed ( LV_LOW_N = 1 (Active) )

System meaning :

In case of low engine speed ( LV_LOW_N = 1 (Active) ), beginning at the reference crankshaft position for the corresponding cylinder ( 270 °CRK before TDC ), it is checked if the Dwell time has to be started within the next two teeth. In this case, the timer before beginning of Dwell time is started as defined previously.





Dwell time “watchdog”

System meaning :

When stalling, the calculated conduction time may be too large because of the reduction of engine speed, between conduction angle calculation and spark. A timer limits the resulting conduction time (ignition power stage protection against high current).





The Dwell “watchdog” time-out duration is defined as :

1,4 * TD



The ignition output is turned OFF immediately before IGA_IGC_(CYL(.



�

Multiple spark

System meaning :

To improve the engine starting phase, the spark advance control can continue until the maximum crankshaft angle is reached (18 °CRK after TDC).

The Boolean LV_MPL_ADV_ACT from applicative layer controls the activation and the deactivation of multiple spark function.

The value TD_MPL determines the conduction time of the ignition coil and the time delay TD_MPL_DLY specifies a time-out when the ignition coil is turn ON for the next spark.



The duration of multiple spark advance is limited to 60 msec.



Description:

�



�Applicative software

Dwell time control

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TD� XE "TD:def" ��V�0...FFFFH�0...262,14�4 µs�msec��Dwell time.��������Input data:

VB� XE "VB:use" ��N_32� XE "N_32:use" �����FUNCTION DESCRIPTION:

General information:

The Dwell time open-loop control value is calculated versus battery voltage and engine speed.



Application recurrence : 10 msec.

Formula section:



TD = IP_TD__VB__N_32 + C_TD_AS



Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_TD__VB__N_32� XE "IP_TD__VB__N_32:def" ��8 x 5�0...1D4CH�0...30�4 µs�msec���������Dwell time.��������C_TD_AS� XE "C_TD_AS:def" ��1�80...7FH�-8,192...8,128�64 µs�msec��Dwell time application system.���������Multiple spark

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TD_MPL� XE "TD_MPL:def" ��-�0...FFFFH�0...262,14�4 µs�msec��Dwell time for multiple spark.��������TD_MPL_DLY� XE "TD_MPL_DLY:def" ��-�0...FFH�0...1,02�4 µs�msec��Duration between two ignition coil loading phases.��������LV_MPL_ADV_ACT� XE "LV_MPL_ADV_ACT:def" ��V�0...01H�0...1�1�-��Boolean information for multiple spark processing - ( Passive / Active ).��������Input data:

VB� XE "VB:use" ��N_32� XE "N_32:use" ��TCO� XE "TCO:use" ��LV_VB_JUMP� XE "LV_VB_JUMP:use" ���LV_ES� XE "LV_ES:use" ��LV_ST� XE "LV_ST:use" �����FUNCTION DESCRIPTION:

General information:

At start and following application conditions, the ignition is controlled by means of multiple spark.

After the adjustable combustion period C_TD_T_MPL, the ignition coil is loaded with a specific Dwell time IP_TD_MPL__VB related to multiple spark.



The multiple sparks are stopped 18 °CRK after TDC. 



Formula section:

If			engine stopped active (LV_ES)

		or	engine start active (LV_ST)

	and		TCO < C_TCO_MAX_MPL

	and		LV_VB_JUMP = 0 (Passive)

then		LV_MPL_ADV_ACT = 1 (Active)

	and		TD_MPL = IP_TD_MPL__VB

	and		TD_MPL_DLY = C_TD_T_MPL 

else			LV_MPL_ADV_ACT = 0 (Passive)

Endif.

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��IP_TD_MPL__VB� XE "IP_TD_MPL__VB:def" ��8�0...1D4CH�0...30�4 µs�msec���������Dwell time relative to multiple spark.��������C_TD_T_MPL� XE "C_TD_T_MPL:def" ��1�0...FFH�0...1,02�4 µs�msec��Duration between two ignition coil loading phases.��������C_TCO_MAX_MPL� XE "C_TCO_MAX_MPL:def" ��1�0...FFH�-48...142,5�0,75�°C��Coolant temperature threshold at start for multiple spark application.��������

�Fuel consumption signal output FCO

Basic software

Input data:

T_FCO� XE "T_FCO:use" ������FUNCTION DESCRIPTION:

General information:

The specification is applicable for a 6 cylinders engine.

The ECU generates a fuel consumption output signal (FCO) to be dispatched to other ECUs (Transmission Control Unit, Dashboard ...).

The fuel consumption output signal is activated once per crankshaft revolution and the active time duration T_FCO is derived from the calculated injection time.



Initialisation :

The output signal is initialised with a high logic state (1).



� EMBED ExcelWorksheet  ���

�Formula section:
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Remark :

	- If T_FCOi = 0 then the fuel consumption signal FCO remains with a high logic state.

	- In case of overlapping (T_FCOi > T_REV : corresponding segment period), T_FCOi is 	  interrupted and T_FCOi+1 is started.





�Applicative software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��T_FCO� XE "T_FCO:def" ��-�0...FFFFH�0...262�4 µs�msec / rev.��Active time duration for fuel consumption signal output.��������Input data:

FCO_SUM� XE "FCO_SUM:use" ������FUNCTION DESCRIPTION:

General information:

The active time duration T_FCO is calculated once per crankshaft revolution.

T_FCO is equal to the injected fuel quantity during the last crankshaft revolution.

Formula section:

Application recurrence: once per crankshaft revolution.

- Initialisation :

At the transition to engine stopped: T_FCO = 0 and FCO_SUM_PREV = FCO_SUM

- Active time duration T_FCO calculation :





T_FCO = (FCO_SUM - FCO_SUM_PREV) * C_FCO_FAC

FCO_SUM_PREV = FCO_SUM





Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_FCO_FAC� XE "C_FCO_FAC:def" ��1�0...FFH�0...1,922�7,509E-3�-��Scale factor depending on injector type for calculation of the active time duration T_FCO.��������

�Engine speed signal output ESS

Basic software

FUNCTION DESCRIPTION:

General information:

This specification is applicable for a 6 cylinders engine.

The ECU generates an engine speed signal (ESS) to be dispatched to other ECUs (Transmission Control Unit, Dashboard ...)

This output is only activated when the engine is running and the signal is representative of engine speed. It is performed with a fixed logic state ratio and a variable frequency proportional to the engine speed.



Initialisation :

The output signal is initialised with a low logic state (0).
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Formula section:

The active edge on the engine speed signal is the falling edge, corresponding to the TDC location.
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�Acquisition of primary over voltage duration V_DUR_IGC_(CYL(

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��V_DUR_IGC_[CYL]� XE "V_DUR_IGC_[CYL]:def" ��V/S�0...7FFFH�0...131000�4�µs��Ignition coil primary over voltage duration for the corresponding cylinder.��������Input data:

C_IGC_DUR_N_MAX_DIAG� XE "C_IGC_DUR_N_MAX_DIAG:use" ������FUNCTION DESCRIPTION:

General information:

This function is applicable with a 6 cylinders engine but the type of spark plugs and ignition coils (double or single output) must be taken into account.

The ignition coil primary over voltage duration V_DUR_IGC_[CYL] acquisition is provided for ignition diagnosis.

This duration is measured with a gated timer of the micro-processor, see also chapter „Diagnosis Management“. The gated timer is allowed to count after the turn-off of the ignition output until the turn-off of the following ignition output, to ensure in case of spark break-off a correct measurement.

The ignition coil primary over voltage of each ignition output of engines up to 6 cylinders are not overlapping in the normal operating mode at C_IGC_DUR_N_MAX_DIAG rpm engine speed. But the software strategy must detect overlapping. In this case the bit 15 of V_DUR_IGC_[CYL] is set to 1.



Failure on input gated timer :	V_DUR_IGC_[CYL] = 0

�Description:

V_DUR_IGC_(CYL( is calculated with a gated timer and respects spark break-off as well as overlapping.
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�Acquisition of throttle position

Basic software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TPS_MES� XE "TPS_MES:def" ��V�0...FFH�0...4,9805�5 / 256�V.��Throttle position sensor voltage measured (8 bits).��������TPS_MES_10� XE "TPS_MES_10:def" ��-�0...03FFH�0...4,9951�5 / 1024�V.��Throttle position sensor voltage measured (10 bits).��������Input data:

TPS_BAS� XE "TPS_BAS:use" ������FUNCTION DESCRIPTION:

General information:

The raw value for throttle position (TPS_BAS) is measured by continuous conversion (10 bits) every 1 msec.

The corresponding value of the first measurement after hardware reset is used for initialisation.

Formula section:

	TPS_MES_10		(	TPS_BAS		(10 bits)

	

	TPS_MES		(	TPS_BAS / 4		(8 bits)

�Applicative software

Output data:

Name�Mode�Hex. limits�Phys. limits�Resol.�Unit��TPS� XE "TPS:def" ��V�0...FFH�0...119,5�0,47�°TPS��Relative throttle angle.��������TPS_CAN� XE "TPS_CAN:def" ��V�20...F5H�0...100�0,444�%��Relative throttle angle distributed via CAN.��������Input data:

TPS_MES_DIAG� XE "TPS_MES_DIAG:use" ��TPS_MES_10_DIAG� XE "TPS_MES_10_DIAG:use" ��LV_TPS_ERR� XE "LV_TPS_ERR:use" ��TPS_AD_MMV_IS� XE "TPS_AD_MMV_IS:use" ���FUNCTION DESCRIPTION:

General information:

The application recurrence is 10 msec.

Formula section:

* Hysteresis :

To filter out signal noise, the signal is filtered using the adjustable value C_TPS_HYS.

The throttle angle is accepted only if TPS_MES_10_DIAG differs from the value last measured by more than C_TPS_HYS and if the conditions for a plausibility diagnosis error are not fulfilled (LV_TPS_ERR = 0).



* Gradient :

In order for possible malfunctions not to become effective, a permissible throttle gradient is checked for exceeding. The old measured value TPS_MES_DIAG remains the same if the difference between the old and the new value is greater than C_TPS_GRD_MAX.



If	( TPS_MES_10_DIAGn - TPS_MES_10_DIAGn-1 ( ( C_TPS_HYS

then

	If	( TPS_MES_DIAGn - TPS_MES_DIAGn-1 ( (  C_TPS_GRD_MAX

	then	TPS = TPS_MES_DIAGn - TPS_AD_MMV_IS	with	TPS ( 0

	else	TPS = TPS_MES_DIAGn-1 - TPS_AD_MMV_IS	with	TPS ( 0



Remark :	If during the subsequent measurement period (10 msec) it is determined again 			that C_TPS_GRD_MAX was exceeded, the new measured value is taken as			valid.

Calibration data:

Name�Dim�Hex. limits�Phys. limits�Resol.�Unit��C_TPS_HYS� XE "C_TPS_HYS:def" ��1�0...03FFH�0...119,88�120/1024�°TPS��Noise filtering factor for TPS.��������C_TPS_GRD_MAX� XE "C_TPS_GRD_MAX:def" ��1�0...FFH�0...119,5�0,47�°TPS��Maximum TPS gradient.��������
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PWM Output



T_FIXED = f ( component )
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