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2524 Battery and Energy Management

2.6 Acquisition of Crankshaft Signal
2.6.1 Crankshaft Synchronization

26.2 Definition of the sub function task
2.6.2.1 Normal tooth detection function ()

2.6.2.2 Reference gap detection function ()

26.2.3 Tooth period out-of-range detection function ()

26.2.4 Missing Tooth Simulation Function ()

26.2.5 Missing Tooth Simulation in Gap Position Function ()

26.2.6 Engine stalling detection function ()

2.6.3 Requirements to infrastructure

2.6.3.1 Crankshaft Tooth Time Measurement (T_TOOTH)

2.6.3.2 Segment Period Measurement (T_SEG_ENSD) and Trigger Generation

288

289
289
298
298
299
300
301
301
302
302
302
303

2.6.3.3 Half-Segment Period Measurement (T_SEG_HALF_ENSD) and Trigger Generation304

26.34 Misfire Segment Period Measurement (T_SEG_ER) 305
2.6.3.5 Crankshaft tooth window measurement (T_CRK_WIN_ENSD) 305
2.6.3.6 ID_FAC_TOL_CRK_TOOTH calculation 306
264 System requirements to sensor signal 307
26.4.1 General 307
26.4.2 Relative phase angle tolerances 308
26.4.3 Relative phase angle stability 308
26.4.4 Repeatability 308
2.6.5 Hardware and HAL requirements 308
2.6.5.1 EMI 308
26.5.2 Phase shift repeatability 308
2.7 Acquisition of Camshaft Signal for single-tooth Target Wheel 309
271 Camshaft Self Synchronization 312
2.7.2 Camshaft/Crankshaft Synchronization 316
273 Engine Position Interface for Pre-Injection 321
274 Definition of the sub function task 326
2.7.4.1 Time out detection function () 326
2.7.4.2 Signal de-glitching () 326
2743 Camshaft segment ratio calculation function () 326
2744 Camshaft edge recognition () 327
2745 Camshaft edge index determination function () 327
2.7.4.6 Camshaft validation for crankshaft synchronization function () 333
2747 Pre-injection interface computation before Cam edge function () 337
2.74.8 Pre-injection interface computation after Cam edge function () 338
27.4.9 VVT lock check function () 339
2.7.5 Requirements to Infrastructure 340
2.7.51 Acquisition and pre-filtering 340
2752 Relative cam crank angle position 341
2.75.3 Relative cam angle position from reference gap 341
2.8 IVVT Output - Requirements to Infrastructure 345
2.9 Acquisition of vehicle speed 348
2.9.1 Segment period acquisition 349
2.9.1.1 Definition of output variable depending on ECU and ASW frequency 349
210 Acquisition of electronically controlled cooling fan signal 350
2.10.1 Acquisition of cooling fan signal (RLY version) 350
2.10.2 Acquisition of cooling fan signal (PWM version) 351
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2.1 Acquisition of throttle position 352
21141 Definition of TPSPWM 352
212 Acquisition of fuel tank level voltage 353
2121 Basic software 353
213 Input system event : Key off recognition 354
214 Logic Outputs 356
2.14.1 Cruise main lamp activation (NC_ETC_CONF = 1) 356
214.2 Cruise set lamp activation (NC_ETC_CONF = 1) 356
2143 MIL activation 357
2144 Main relay activation 357
2145 VIM activation 357
2.14.6 RCL (Bypass valve) activation (LC_TCHA_CONF = 1) 357
2147 Starter Relay activation 357
2.15 PWM Outputs and Inputs 358
2151 PWM management principle : 358
2.15.2 List of PWM Outputs: 359
2.15.3 List of PWM Inputs: 360
2.16 Fuel Injection — Requirements to /0 SW 361
2.16.1 General Requirements (MPI, HPDI) 361
2.16.1.1  Reference point and injection phase 362
2.16.1.2  Calculation of Start of Injection SOI 363
2.16.1.3 Injection and Calculation Updates 364
2.16.1.3.1 Single Injection 364
2.16.1.3.2 Double Injection 366
2.16.1.4  Priorities for timing of injection 368
2.16.1.5 Deactivation of cylinders 369
2.16.1.6  Information about actual performed SOI, EOI and TI at the Output Interface 369
2.16.1.7  Dynamic angular error of SOl and EOI under transient engine operation 371
2.16.1.8 Indication of the actual number of TRIG_EOI LIM x 371
2.16.1.9 Atevery EOI_LIM_x a trigger TRIG_EOI_LIM_x is required. 371
2.16.1.10 The actual number of the TRIG_EOI_LIM_x is indicated by the parameter CYL_AV,

see figure below. 371
2.16.1.11 Diagnosis for ATIC21 and ATIC 39 372
2.16.1.11.1 Recurrence of the output data every 10 ms 372
2.16.2 Additional Requirements for MPI engines 373
2.16.2.1  Preinjection 373
2.16.3 Additional Requirements for HPDI engines 377
2.16.3.1 Injection pulse lock mechanism for ATIC 21 driver 377
2.16.3.2 Post Pulses (Injection after ignition TDC, e.g. for catalyst heating) 377
2.16.3.3 Injector current control (ATIC 21) 379
217 Spark Advance and Dwell Output 381
2171 Minimum / Maximum dwell time calculation 382
217.2 Half static of full static 384
217.3 Limp home without cam signal 384
2.18 Ignition output diagnosis (for ATM 46 / Combined “ASIC”) 386
2.18.1 IGBT Protection (with “ATM46” / Combined “ASIC”) 387
2.18.1.1 Ignition Actuator Tests Diagnosis 388
2.18.1.2 OL/ SCG (Burn Time measurement) - Acquisition of the burn time 389
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2.19 Fuel consumption signal output FCO 391
219.1.1  Engine speed signal output ESS 393
2.19.1.1.1 Basic software 393
2.20 Acquisition of Air conditioning Pressure Signal 394
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2.21 Get SLV VVT Electric Diagnosis Result - Requirements to Infrastructure 396
2.22 Acquisition of Oil Temperature 398
2.22.1 Basic Software 398
2.23 Acquisition of PVS 399
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2241 Requirements for ACTION_INFR_GetVpMaf: 403
2242 Requirements for ACTION_INFR_GetVpMap: 403
2.24.3 Requirements for ACTION INFR_GetVpPut: 404
2244 Requirements for ACTION_INFR_GetVpAmp: 404
2.25 Acquisition of sensor voltages within INSY 406
2.25.1 Mass air flow, Manifold air pressure and Pressure upstream throttle raw acquisitions407
2.25.1.1 Initialization at reset and operate_1ms: 407
2.25.2 Ambient pressure raw acquisition 408
2.25.2.1 Initialization at reset and operate_100ms: 409
2.26 THRO - Requirements for infrastructur (ETC ) 410
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2.26.4 Power stage activation 412
2.26.5 Power stage error detection 413
2.27 ETC Monitoring ECM2 - Requirements to BSW 414
2271 Requirements concerning ‘Monitoring of engine speed using a software timer’ 414
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2.28 Exhaust gas composition — Requirements to /O BSW 416
2.29 ENTE - Requirements to infrastructure interface 419
2.30 ENSD - Requirements to infrastructure interface 421
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2.30.2 Detailed description for Action: ACTION_ENSD_GetDigCAMEXLevel 422
2.31 ENSS - Requirements to infrastructure interface 423
2.32 AIRT Temperature Sensor(s): Infrastructure Requirement 425
2.33 CHRG - Requirements to Infrastructure Interface 427
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2.34 IGRE - Requirements to infrastucture interface 431
2.35 Acquisition of sensor voltages within AIRT: 445
2.35.1 General: 445
2.351.1 SUBFUNCTION: CLC__VP_TIA 446
2.35.1.2 SUBFUNCTION: INI__VP_TIA 447
2.36 HVAC - Requirements to Infrastructure interface 448
2.37 Acquisition of battery data 449
2.37.1 Initialization 452
2.37.1.1 Initialization for Non-volitle memory variable 452
2.37.1.2 Restore value for Non-volitle memory variable 452
2.37.1.3 Calculation and Store the value for Non-volitle memory variable 453
2.37.1.4 Initialization at Reset 453
2.37.1.4.1 Analog battery sensor is enable 454
2.37.2 Formula Section 455
2.37.2.1  Check if the calculation at initialization for LIN sensor is requested 456
2.37.2.1.1 Calculation of battery sensor current and temperature at initialization 456
2.37.2.2  Calculation of battery current 457
2.37.2.3 Calculation of battery temperature: 458
2.37.2.3.1 Linear battery sensor is enable 458
2.37.2.3.1.1 Calculation of measured battery temperature with respect to Sample number value

for TBAT_MES MMV 459
2.37.2.3.1.2 Condition false 459
2.37.2.3.2 Analog battery sensor is enable 459
2.37.2.4 Calculation of battery high resolution voltage 460
3 AGGR adaptation modules 461
3.1 AGGR adaptation: INJR 466
3.2 EVAM adaptation module 468
3.2.1 Naming Convention 469
3.3 AGGR adaptation: MISF 472
3.3.1 Rough road acquisition adaptation (contents of B002) 472
3.3.2 Configuration Data of AGGR CBMD, exported to other aggr. 473
3.4 Transfer module for aggregate EGCP 474
3.4.1 EGCP Outputs 474
3.4.2 EGCP Inputs 475
3.5 Transfer module for aggregate LACO 476
3.5.1 LACO Outputs 476
3.5.2 LACO Inputs 479
3.6 EXTD aggregate adaptation module 481
3.6.1 EXTD Outputs 481
3.6.2 EXTD Inputs 482
3.6.2.1 Calculation of T_PUC 482
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3.7 AGGR adaptation: ERRM 483
4 System variables 484
4.1 ECU state 543
411 ENGINE LOCK (ENG_LOCK) 545
41.11 ENGINE LOCK => POWERLATCH (PWL) 545
41.1.2 ENGINE LOCK => ENGINE STOP (ENG_STOP) 545
4.1.2 ENGINE STOP 545
4.1.21 ENGINE STOP => POWERLATCH 545
4.1.2.2 ENGINE STOP => ENGINE LOCK 545
4.1.2.3 ENGINE STOP => ENGINE STOP 546
41.2.4 ENGINE STOP => RUNNING ENGINE (RUN_ENG) 546
4.1.2.5 ENGINE STOP => SYNCHRONOUS ENGINE IGNITION KEY ON

(SYN_ENG_IGK_ON) 546
4.1.3 RUNNING ENGINE (RUN_ENG) 546
4.1.31 RUNNING ENGINE => POWERLATCH 546
4.1.3.2 RUNNING ENGINE => ENGINE LOCK 546
4.1.3.3 RUNNING ENGINE => ENGINE STOP 546
4134 RUNNING ENGINE => SYNCHRON ENGINE IGNITION KEY ON 547
4.1.4 SYNCHRON ENGINE: IGNITION KEY ON (SYN_ENG_IGK_ON) 547
4.1.41 SYN_ENG_IGK _ON => ENGINE LOCK 547
4.1.4.2 SYN_ENG_IGK _ON =>SYN_ENG_IGK_OFF 547
4.1.4.3 SYN_ENG_IGK_ON => ENGINE STOP 547
4.1.5 SYNCHRON ENGINE: IGNITION KEY OFF (SYN_ENG_IGK_OFF) 547
4.1.5.1 SYN_ENG_IGK_OFF => SYN_ENG_IGK_ON 548
4152 SYN_ENG_IGK OFF => POWERLATCH 548
4.1.6 POWER LATCH 548
4.1.6.1 PWL => ENGINE LOCK 548
4.1.6.2 PWL => ENGINE STOP 548
4.1.6.3 PWL 548
4.2 Engine speed setpoint calculation 550
4.2.1 Nominal idle speed N_SP_IS 550
4.2.2 Idle Speed Setpoint Control 563
423 Engine speed deviations N_DIF, N_DIF_ MMV, N _DIF_COR 568
4.2.4 Start End Engine Speed 571
4.2.5 Engine speed deviation N_DIF_ST 572
4.2.6 Engine speed setpoint ratio 573
4.3 Engine speed setpoint for transmission 574
4.4 Engine Speed Limit Coordination 577
4.5 Mass air flow variables 586
451 Initialization: 587
4511 Initialization at reset and ERU2ES: 587
45.2 operate: 588
4.5.2.1 operate_SEG: 588
4.6 Acquisition of mass air flow 589
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4.6.1 INSY_SIGCVMAFO. 589
4.6.1.1 SUBFUNCTION: operate 590
4.7 Determination of air pressures 595
4.71 operate_1ms: 599
4.7.1.1 Initialization at reset: 600

4.7.1.2 Calculation of VP_MAP_SUM and VP_PUT_SUM depending on system configuration:601
4.7.1.2.1 Calculation of VP_MAP_SUM and CTR_MAP_ACQ for two alternating buffers: 602

4.7.1.2.1.1 Calculation of VP_MAP_SUM and CTR_MAP_ACAQ in buffer 1: 603
4.7.1.2.1.2 Calculation of VP_MAP_SUM_1 and CTR_MAP_ACQ_1 in buffer 2: 604
4.7.1.2.1.3 Calculation of VP_MAP_MAX/MIN_INTER: 604
4.7.1.2.1.4 Calculation of VP_MAP_SAMPLE: 605
4.7.1.2.2 Calculation of VP_PUT_SUM and CTR_PUT_ACQ in buffer 1: 605
4.7.1.2.3 Calculation of VP_PUT_SUM_1 and CTR_PUT_ACQ_1 in buffer 2: 606
4.7.2 operate_10ms (LV_ES = 1) and operate_SEG (LV_ES = 0): 607
4.7.2.1 Initialization: 608
4.7.2.2 operate_ SEG10: 611
4.7.2.2.1 Calculation of voltage mean value over 10ms (LV_ES = 1) or one SEG (LV_ES =0):612
4.7.2.2.1.1 Calculation of VP_MAP_MV: 613
4.7.2.2.1.1.1 Calculation of VP_MAP_MV if LV_MAP_SAMPLE_DYN = 1: 613
4.7.2.21.1.2 Calculation of VP_MAP_MV if LV_MAP_SAMPLE_DYN = 0: 615
4.7.2.2.1.1.2.1 Calculation of VP_MAP_MV - read out buffer 1: 616
4.7.2.2.1.1.2.2 Calculation of VP_MAP_MYV - read out buffer 2: 617
4.7.2.2.1.2 Calculation of VP_PUT_MV: 618
4.7.2.2.1.2.1 Calculation of VP_PUT_MYV - read out buffer 1: 619
4.7.2.2.1.2.2 Calculation of VP_PUT_MV - read out buffer 2: 620
4.7.2.2.2 Calculation of the adjustment offset for each pressure sensor: 621
4.7.2.2.2.1 Calculation of the adjustment offset for each pressure sensor - depending on system

configuration: 622
4.7.2.2.3 Conversion of sensor voltage into a pressure signal: 623
4.7.2.2.3.1 Conversion of the MAP sensor voltage into MAP_MES: 624
4.7.2.2.3.2 Conversion of the PUT sensor voltage into PUT_MES: 624
4.7.2.2.4 Calculation of filtered pressure signals: 625
4.7.2.2.5 Calculation of VP_MAP_MAX/MIN: 626
4.7.3 operate_100ms: 627
4.7.3.1 Initialization at reset: 628
4.7.3.1.1 Initialization at reset if no AMP sensor is available: 628
4.7.3.2 Conversion of the AMP sensor voltage into AMP_MES: 628
4.7.3.3 Change limitation of AMP_MES: 629
4.7.4 operate PWLOFF: 630
4.7.4.1 Initialization at reset: 631
4.74.2 Initialization at PWLOFF of variables for checking whether there was a hot start: 631
4.8 Pressure Variables (only in case of MAP Sensor) 632
4.8.1 General information: 632
4.8.1.1 Initialization: 633
4.8.1.2 Calculation of model deviation MAP_MDL_DIF 634
4.9 Sensor specific Air Mass Flow Variables (only in case of MAF Sensor) 638
491 INSY_MDLADMAFO 639
49.1.1 INSY_MDLADMAFO/OPERATE_SEG 640
410 Intake manifold model 643
4.10.1 Initialization: operate RST_ERUZ2ES 647
4.10.1.1  Calculation of MAF_CYL_STK: 648
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4.10.2 Calculation of MAF_MDL_CON_1: operate__1s 648
4.10.3 Calculation of Constants 648
4.10.3.1  Calculation of MAF_MDL_CON_0 and RA_VOL_IM: 649
4.10.3.1.1 Calculation of RA_VOL_IM: 649
4.10.3.1.2 Calculation of MAF_MDL_CON_0: 650
4.10.4 Calculation of segment task 650
4.10.4.1 Calculation of MAP_ESTIM: 652
4.10.4.2 Estimation of the pressure quotient of PQ_ESTIM: 652
4.10.4.3 Calculation of the manifold pressure MAP 654
4.10.4.3.1 Calculation of MAF_MDL_CON_11 656
4.10.4.3.2 Calculation of temporary variables FAC_MAF_X 656
4.10.4.3.2.1 Calculation of FAC_MAP_CLC A 657
4.10.4.3.2.2 Calculation of FAC_MAP_CLC BO 657
4.10.4.3.2.3 Calculation of FAC_MAP_CLC B 657
4.10.4.3.2.3.1 Calculation of FAC_MAP_CLC B - then branch 658
4.10.4.3.2.3.2 Calculation of FAC_MAP_CLC_B - else branch 658
4.10.4.3.2.4 Calculation of FAC_MAP_CLC C: 659
4.10.4.3.3 Calculation of MAP - overview: 659
4.10.4.3.3.1 Calculation of MAP: 660
4.10.4.3.3.2 Calculation of MAP_NEW _1 660
4.10.4.3.3.3 Calculation of MAP_NEW_2 660
4.10.4.3.4 Calculation of PQ 661
4.10.4.4  Calculation of MAP_EGR, MAP_EGR_DRV1, MAP_FG, and MAP_EGR_RATIO 661
4.10.4.4.1 Calculation of MAP_EGR_X MAP_FG 663
4.10.4.4.1.1 Calculation of MAP_EGR_X_ MAP_FG - then branch 663
4.10.4.4.2 Calculation of CLC_MAP_EGR_DRVA1 663
4.10.4.4.2.1 Calculation of MAP_EGR_DRV1 - then branch 664
4.10.4.5 Calculation of the throttle and cylinder air flows 664
4.10.4.5.1 Calculation of MAF_CYL 665
4.10.4.5.2 Calculation of MAF_THR and MAP_DRV1 666
4.10.4.5.2.1 Calculation of MAF_THR and MAP_DRV1 - then branch 667

4.10.4.5.2.1.1 Calculation of MAF_THR and MAP_DRV1 if PQ is above a certain threshold: 668
4.10.4.5.2.1.1.1 Calculation of MAF_THR and MAP_DRV1 if PQ_SP_MAP_DRV1_SWI condition

is active: 670
4.10.4.5.2.1.1.2 Calculation of MAF_THR and MAP_DRV1 if PQ_SP_MAP_DRV1_SWI condition

is not active: 670
4.10.4.5.2.1.2 Calculation of MAF_THR and MAP_DRV1 if PQ is under or equal to a certain

threshold: 671
4.10.4.5.2.2 Calculation of MAF_THR and MAP_DRV1 - else branch 671

4.10.4.5.2.2.1 Calculation of MAF_THR and MAP_DRV1 if PQ is above a certain threshold: 672
4.10.4.5.2.21.1 Calculation of MAF_THR and MAP_DRV1 if PQ_SP_MAP_DRV1_SWI condition

is active: 674
4.10.4.5.2.2.1.2 Calculation of MAF_THR and MAP_DRV1 if PQ_SP_MAP_DRV1_SWI condition

is not active: 674
4.10.4.5.2.2.2 Calculation of MAF_THR and MAP_DRV1 if PQ is under or equal to a certain

threshold: 675
4.10.4.5.3 Calculation of EGR_RATIO_X and MAF_FG X 675
4.10.4.5.3.1 EGR_RATIO_X and MAF_FG_X - then branch 677
4.10.4.5.3.1.1 Calculation of EGR_RATIO 678
4.10.4.5.3.1.2 Calculation of MAF_FG_CYL and MAF_FG_CYL_STK 678
4.10.4.5.3.1.3 Calculation of EGR_RATIO_CYL 678
4.104.5.3.2 EGR_RATIO X and MAF_FG_X - else branch 679
4.10.4.6 Pressure predictions and the cylinder air mass prediction 679
4.10.4.6.1 Calculation of MAP_PRED 681
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4.10.4.6.1.1 Calculation of MAP_PRED - then branch 682
4.10.4.6.1.1.1 MAP_PRED - then branch 682
4.10.4.6.1.1.2 MAP_PRED - else branch 684
4.10.4.6.1.2 Calculation of MAP_PRED - else branch 684
4.10.4.6.2 Calculation of MAP_EGR_PRED 685
4.10.4.6.2.1 Calculation of MAP_EGR_PRED - then branch 686
4.10.4.6.3 Calculation of MAP_FG_PRED 686
4.10.4.6.3.1 Calculation of MAP_FG_PRED - then branch 687
4.10.4.6.4 Calculation of MAF_KGH_FG_PRED: 687
4.10.4.6.4.1 Calculation of MAF_KGH_FG_PRED - then branch: 688
4.10.4.6.5 Calculation of MAF: 688
4.11 Application Incidence Intake Manifold Model (MAF/MAP-System) 689
4111 Adjustment of Intake System 693
41111  System load sensor (MAF/MAP-System) 693
4.11.1.2 Closed Crank case ventilation 694
4.11.1.3 TPS error handling 694
4.11.1.4  Correction of the basic reduced throttle area 698
4.11.1.5 ISA opening limitation in case of suspected TPS Ratio failure : OPG_SP_LIM_ISA 698
4.11.2 Check for MAP-Sensor-failure in case of a Load-TPS-plaus error 699
4.11.3 Check for IMM closed loop condition 700
4.11.4 Check for Volumetric Efficiency Calculation 701
4.11.4.1 Calculation of variables for Camshaft Offset Adaptation — Seg. Syn. & 20ms 701
4.11.4.2 Calculation of variables for Camshaft Offset Adaptation — 20ms 702
4.11.4.3 Calculation of variables for Camshaft Offset Adaptation — interface to basic volumetric

efficiency 702
4.11.4.4  Selection of STATE_ACR_EFF_VOL_CLC for the Basic Volumetric Efficiency

Calculation 703
4.11.5 Speeded up MAP-acquisition 704
4.11.6 Coordination AMP substitude value for INSY 704
4.11.7 Cross lock matrix definition 705
4.11.8 Calculation of the relevant segment time and segment counter 706
4.11.9 Flag to inhibit the adaptation of AMP with open throttle (PQ >= C_PQ_AMP_AD) 707
4.11.10 Flag to inhibit the adaptation of the additive correction of the reduced area at the

throttle 707
4.11.11 Variables for fleet monitoring 707
4.11.12 - Monitoring of MAP: 708
41113 - Monitoring of PUT_MES: 708
41114 - Monitoring of CAM_OFS_IVVT_IN(_EX): 709
4.11.15 - Monitoring of CTR_SP_REQ_CAM_SP_ADJ: 709
41116 - Monitoring of AR_RED _AD_ADD_REQ_CAM_OFS _AD: 710
41117 Monitoring of AR_RED_AD_ADD — AR_RED_AD_ADD_MMV: 711
41118 - Monitoring of AR_RED_SUM_COR_ACT_REL: 711
41119 - Monitoring of PUT_MDL_DIF_MMV_REL: 712
4.11.20 Calculation of MAF- Signal for Calibration Purpose 712
4.11.21 Interface to other functions: 714
412 Air mass limits 717
4121 INSY_M405W 717
4.12.1.1  Calculation of maximum possible mass air flow and the ratio between actual and

maximum mass air flow 719
413 Air mass flow integral calculation 722
4.13.1 INSY_REQCOMAFINO 722
4.13.1.1 operate 722
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4.14 INSY-Controller (Reduced Area and Pressure upstream throttle controller) 725
414 1 Recurrence: 10ms: 732
41411 Initialization (10ms - task): 733
4.14.1.2 Calculation of AR_RED_DIF_|_REL_MMV: 733
4.14.2 Recurrence: Segment synchronous 734
4.14.2.1 Initialization (SEG - task): 735
4.14.2.2 Overview over all possible states of intake manifold model adaptation: 736

4.14.2.2.1 SUB_1: Calculation of values which are used in all states (previous calculations): 737
4.14.2.2.2 SUB_2: MAF sensor based intake manifold model adjustment via reduced area

(INSY_MAF_AR_CTL): 739
4.14.2.2.2.1 SUB_21: MAF sensor based intake manifold model adjustment via reduced area
(INSY_MAF_AR_CTL) 739
4.14.2.2.2.1.1 SUB_211: Check if a state transition is requested: 739
4.14.2.2.2.1.2 SUB 212: PUT_MDL_DIF_P is ramped down to O: 740
4.14.2.2.2.1.3 SUB_213: Calculations of controller outputs (PI): 740
4.14.2.2.2.1.4 SUB_214:INSY_MAF_AR_CTL:Initialization of controller outputs at transition to
PUT-controlled (INSY_MAF_PUT_CTL): 741
414.2.2.2.1.41 SUB_2141: Initialization with the initialization of the P-share of the new state
(LC_AR_RED_PUT_P_INI =1): 742
4.14.2.2.2.1.4.2 SUB_2142: Initialization without the initialization of the P-share of the new state
(LC_AR_RED_PUT_P_INI = 0): 743
4.14.2.2.3 SUB_3: MAP sensor based intake manifold model adjustment via reduced area
(INSY_MAP_AR_CTL): 744
4.14.2.2.3.1 SUB_31: MAP sensor based intake manifold model adjustment via reduced area
(INSY_MAP_AR _CTL) 744
4.14.2.2.3.1.1 SUB_311: Check if a state transition is requested: 744
4.14.2.2.3.1.2 SUB 312: PUT_MDL_DIF_P is ramped down to O: 745
4.14.2.2.3.1.3 SUB_313: Calculations of controller outputs (PI): 745
4.14.2.2.3.1.4 SUB_314: INSY_MAP_AR_CTL:Initialization of controller outputs at transition to
PUT-controlled (INSY_MAP_PUT_CTL): 746
4.14.2.2.3.1.41 SUB_3141: Initialization with the initialization of the P-share of the new state
(LC_AR_RED_PUT_P_INI=1): 747
4.14.2.2.3.1.4.2 SUB_3142: Initialization without the initialization of the P-share of the new state
(LC_AR_RED_PUT_P_INI = 0): 748
4.14.2.2.4 SUB_4: MAF sensor based intake manifold model adjustment via pressure upstream
throttle (INSY_MAF_PUT_CTL): 748
4.14.2.2.4.1 SUB_41: MAF sensor based intake manifold model adjustment via pressure
upstream throttle (INSY_MAF_PUT_CTL) 748
4.14.2.2.4.1.1 SUB_411: Check if a state transition is requested: 749
414.2.24.1.2 SUB 412: AR RED DIF_P_REL is ramped down to O: 750
4.14.2.2.4.1.3 SUB_413: Calculations of controller outputs (PI): 751
4.14.2.24.1.4 SUB 414:INSY_MAF_PUT_CTL:Initialization of controller outputs at transition to
reduced throttle area controlled (INSY_MAF_AR_CTL): 752
4.14.2.2.4.1.4.1 SUB_4141: Initialization with the initialization of the P-share of the new state
(LC_AR_RED_PUT_P_INI=1): 753
414.2.2.4.1.42 SUB_4142: Initialization without the initialization of the P-share of the new state
(LC_AR_RED_PUT_P_INI = 0): 754
4.14.2.2.5 SUB_5: MAP sensor based intake manifold model adjustment via pressure upstream
throttle (INSY_MAP_PUT_CTL): 755
4.14.2.2.5.1 SUB_51: MAP sensor based intake manifold model adjustment via pressure
upstream throttle (INSY_MAP_PUT_CTL) 755
4.14.2.2.5.1.1 SUB_511: Check if a state transition is requested: 756
41422512 SUB_512: AR_RED_DIF_P_REL is ramped down to O: 757
4.14.2.2.5.1.3 SUB_513: Calculations of controller outputs (PI): 757
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4.14.2.2.5.1.4 SUB 514:INSY_MAP_PUT_CTL:Initialization of controller outputs at transition to

reduced throttle area controlled (INSY_MAP_AR_CTL): 758
4.14.2.2.5.1.4.1 SUB_5141: Initialization with the initialization of the P-share of the new state

(LC_AR_RED_PUT_P_INI=1): 759
4.14.2.2.5.1.4.2 SUB_5142: Initialization without the initialization of the P-share of the new state

(LC_AR_RED_PUT_P_INI = 0): 760
4.14.2.2.6 SUB_6: No intake manifold model adjustment to any load sensor: 761
414.2.2.6.1 SUB 61: AR RED_DIF_P_REL is ramped down to O: 762
4.14.2.2.6.2 SUB 62: AR RED DIF | REL is ramped down to O: 763
4.14.2.2.6.3 SUB 63: PUT_MDL_DIF_P is ramped down to 0: 763
4.14.2.2.6.4 SUB 64: PUT_MDL_DIF_lis ramped down to 0: 763
4.14.2.2.7 SUB_7: Calculation of the reduced area controller output AR_RED_DIF_REL: 763
4.14.2.2.8 SUB_8: Calculation of the pressure upstream throttle: 764
4.14.2.2.8.1 SUB_81: Calculation of the predicted pressure upstream throttle: 766
415 Reduced area adaptation 767
4.15.1 STORE_NVMY 772
4.15.2 RESET_NVMY 773
4.15.3 INITIALIZATION 774
4.15.4 Operate: 774
41541 FUNCTION_CALL MANAGER 775
4154.2 ACTIVATION_RED_AREA_ADAP 776
4.15.4.2.1 CALCULATION_ADAP_STATE 777
4154.21.1 CLC_FCN_CALL 778
4.15.4.2.2 Coordination of reduced-area adaptation request for CAM_OFS_AD functionality -

1000ms 778
4.15.4.2.3 CALC_IF_5 780
4154.2.3.1 THEN_6 781
4154.2.3.2 THEN_7 781
4154.2.3.3 ELSE_ 7 781
4.15.4.3 Coordination of reduced-area adaptation request for CAM_OFS_AD functionality -

1000ms 781
4.15.4.3.1 THEN_1 783
4.15.4.3.2 ELSE_1 784
4.15.4.4 Adaptation speed request recognition 785
4.15.4.4.1 ADAP_SPEED REQ_DET 787
4154.41.1 THEN_2 788
4.15.4.4.2 ADAP_VALUES LIMITATION 788
4154421 CLC_AR RED_X 789
41544211 CLC_AR RED _AD_ADD_REL_DIF 790
41544212 CLC_AR RED AD ADD_TMP_1 790
4154.4.21.3 CLC_AR_RED_AD_ADD_X 791
4154.4.2.1.31 CLC_AR RED AD _ADD_ X THEN1 792
4154.4.21.3.2 CLC_ AR RED AD ADD_X ELSE1 793
4154.42.1.3.21 CLC_AR_RED_AD ADD_X THEN2 794
41544214 CLC LV _DET ACT AR _RED _AD ADD 794
4.15.4.5 Calculation of the moving mean value from the adaptation of the throttle 794
4.15.4.5.1 CALCULATION 795
4.16 Ambient Pressure Adaptation 796
4.16.1 INSY_ADCPRAMPO 799
4.16.1.1  Bus merge of function: 802
4.16.1.2 Initialization of ambient pressure AMP_AD if no ambient pressure sensor is available802
4.16.1.3 Learning of ambient pressure at full load (takeover of MAP_MES) — recurrence 100ms:813
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4.16.1.4 Recurrence: 1s 822
4.16.1.5 Recurrence: Segment synchronous 823
417 Pressure decrease through the air cleaner 851
4.17.1 SUBFUNCTION: INI 852
4.17.2 Calculation of segment task 853
4.17.2.1  Calculation of PRS_AIC_DOWN, PRS_AIC_DOWN_MAX and AMP_DEC 853
4.18 Basic Volumetric Efficiency for IVVT at Inlet and Outlet 854
4.18.1 Standard EFF_VOL calculation (Seg-Syn.), using camshaft position mean value 856
4.18.2 EFF_VOL-REQ-calculation for CAM_OFS-adaptation (20ms), when requested 856
4.18.3 Main algorithm for the Basic Volumetric Efficiency - slope and offset 857
419 Calculation of VIM influence for volumetric efficiency 859
4.20 Calculation of PORT influence for volumetric efficiency 861
4.21 Volumetric efficiency correction coordination 862
4.21.1 General information: 862
4.21.1.1  Calculation of final volumetric efficiency 863
4.22 Altitude Correction of Volumetric Efficiency 865
4221 General Information: 865
4.22.1.1 SUBFUNCTION: REQCOAMPO_operate 866
4.23 Temperature correction of Volumetric Efficiency 867
4.23.1 General Information 867
4.23.1.1 Initialization 870
4.24 Flow Correction for Volumetric Efficiency Calculation 872
4.24.1 SUBFUNCTION: INI 875
4.24.2 INSY_REQCOEFVOL1/0PM 875
42421 INSY_REQCOEFVOL1/OPM/OPM_SEG 875
4.25 Determination of the Throttle Position 876
4.25.1 Time synchronous throttle valve position 878
42511 TPS signal filter 878
4.251.2 Standardization of the TPS-Voltage 879
4.25.1.3 Selection of throttle control value TPS_ETC 880
4.25.1.4 Calculation of throttle position value TPS_AV/TPS 881
4.25.1.5 Calculation of throttle position gradient: (TPS_GRD) 881
4.25.2 Segment synchronous throttle valve position: (TPS_SEG) 882
4.26 Component and Adaptation Manager - INSY 883
4.26.1 Sensor check at events RST, IGKON and CLFMY: 885
4.26.1.1  Check MAP sensor 885
4.26.1.2 Check AMP sensor 886
4.26.1.3 Check PUT sensor 886
4.26.2 Enabling components 888
4.26.2.1 Enabling usage of manifold air pressure sensor 889
4.26.2.2 Enabling usage of mass air flow sensor 889
4.26.2.3 Enabling usage of ambient pressure sensor 889
4.26.2.4 Enabling usage of pressure upstream of throttle sensor 890
4.26.3 Enabling adaptations 890
4.26.3.1  Enabling reduced area adaptation 891
4.26.3.2 Enabling ambient pressure adaptation with load sensor 892
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4.26.3.2.1 Enabling ambient pressure adaptation with load sensor - then branch: 893
4.26.3.2.2 Enabling ambient pressure adaptation with load sensor - else branch: 894
4.26.3.3 Enabling lambda based ambient pressure adaptation 894
4.26.3.3.1 Enabling lambda based ambient pressure adaptation - then 1 branch: 896
4.26.3.3.1.1 Enabling lambda based ambient pressure adaptation - then 1 branch: for loop 896
4.26.3.3.1.1.1  Enabling lambda based ambient pressure adaptation - then 1 branch: Calculation
of LV_AMP_AD REQ_LAMB 897
4.26.3.3.2 Enabling lambda based ambient pressure adaptation - then 2 branch: 898
4.26.3.3.3 Enabling lambda based ambient pressure adaptation - else branch: 898
4.27 Vehicle Speed Variables 899
4.27 .1 Internal vehicle speed signal 902
4.27.2 Vehicle speed state VS_STATE_CFA 904
4.28 Vehicle Speed (Appl. Inc.) 906
4.28.1 Variables for fleet monitoring 906
4.29 Mileage counter 907
4.29.1 Distance accumulator 907
4.29.2 Distance for fuel consuption rate 908
4.29.3 Distance at last time failure meory cleared 909
4.30 Battery voltage VB 910
4.30.1 Computation of VB 910
4.30.2 Secured battery voltage computation 911
4.30.3 Battery voltage ranges 912
4.30.3.1 Detection of overvoltage (Jump start) 913
4.30.3.2 Battery voltage valid for OBD diagnosis 913
4.30.3.3 Minimum battery voltage detection for CAN diagnosis 913
4.30.3.4 Minimum Battery Voltage Detection for non OBD Diagnosis 915
4.30.4 Moving average value for battery voltage 916
4.31 TIA_THR_UP, TIA_TMP and TAM temperatures 917
4.31.1 General Information [Version for : NC_CHRG_CONF <> 0 And NC_TIA _CONF =
10,11,12,13,21,22,23,24,30] 918
4.31.2 TIA_TMP definition: 919
4.31.3 TIA_THR_UP definition: 920
4314 TAM_TMP definition: 920
4.31.5 TAM_MDL,LV_TAM_VLD DIAGCP and T_TAM_VLD_DIAGCP calculation: 920
4.31.6 TAM calculation: 924
4.31.7 TAM_ST: 924
4.32 Key on recognition 925
4.33 Coolant temperature 926
4.33.1 Coolant temperature gradient monitoring 926
4.33.2 Coolant temperature acquisition 927
4.33.2.1  Coolant temperature acquisition (at ES after RESET) 928
4.33.2.2 Coolant temperature acquisition (at ERU / at ES after ERU_to_ES) 929
4.33.3 Coolant temperature at engine start 929
4.33.4 Coolant Temperature at engine stop 930
4.34 Coolant temperature (Appl. Inc.) 931
4.35 Coolant temperature substitute model 932
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4.36 AIRT Integration module to HMC Theta Project 937
4.36.1 Definition of TIA 937
4.36.2 Definition of TIA_ST 938
4.36.3 Definition of LV_ERR_TIA 938
4.36.4 Definition of LV_END_DIAG_TIA 939
4.36.5 Calculation of TAM_MES and TAM_MES_MMV 939
4.37 Calculation of the basic reduced area 941
4.37.1.1 SUBFUNCTION: Calc_AR_RED 942
4.38 AIRT Air Temperature Sensor(s) Configuration: 943
4.38.1 General: 943
4.38.2 Air Temperature Sensor Configuration Variables: 943
4.38.2.1 NC_TIA_CONF definition: 944
4.38.2.2 NC_SENS_NR_TIA Definition: 945
4.38.2.3 NC_IDX TIA [AM_THR ,IM_CYL, AM_CHRG, CHRG_THR] definitions: 945
4.38.3 TAM via CAN Configuration: NC_TAM_CAN_USE 946
4.39 TIA_THR, TIA_IM and TIA_CYL 947
4.39.1 General : 948
4.39.1.1 SUBFUNCTION: AIRT_DTSYSTIAXO0__init 950
4.39.1.2 SUBFUNCTION: AIRT_DTSYSTIAX0__100ms 951
4.40 Air Temperatures at Throttle, Intake Manifold and Cyl. (Appl. Inc.) 955
4.41 AIRT Air Temperature Variables 956
4.41.1 General 956
44111 SUBFUNCTION: M4007_ST 958
441.1.2 SUBFUNCTION: M4007_TIA 959
441.1.3 SUBFUNCTION: M4007_RST 964
4.42 Charge Air Temperatures 965
4421 Intake air temperatures in CHRG: 966
4422 Intake air temperature interfaces between CHRG and AIRT: 971
443 Turbo charger rotational speed 974
4.43.1 FUNCTION PART: CHRG_SIGCVNTCHAO 975
4.43.1.1 SUBFUNCTION: INIT 975
443.1.2 CHRG_SIGCVYNTCHAO/OPERATE_10MS 975
443.1.3 CHRG_SIGCVNTCHAO/OPERATE_SEG 978
4.44 Recirculation Mass Air Flow determination: MAF_RCL 979
4.44 1 CHRG_MDLADMAFRCO 979
44411 SUBFUNCTION: INIT 980
4.44.1.2 SUBFUNCTION: operate_10ms 981
4.45 Recirculation Actuator Pressure 983
4.451 CHRG_MDLADPRCACO 984
44511 SUBFUNCTION: INIT 986
4.451.2 SUBFUNCTION: operate_10ms 987
4.46 Intercooler Variables 992
4.46.1 CHRG_MDLADICOO0 992
4.46.1.1 SUBFUNCTION: INIT 993
4.46.1.2 SUBFUNCTION: operate_100ms 994
4.46.1.3 SUBFUNCTION: operate_10ms 995
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4.47 Exhaust Gas Temperature upstream Turbine Turbo Charger 997
4471 General information 997
44711 SUBFUNCTION: INI 998
447.1.2 SUBFUNCTION: OPERATE_100MS 999
447.1.3 SUBFUNCTION: SIG_MNG 1001
4.48 Exhaust gas temperature sensors 1002
4.48.1 EXTD_SIGCVO0 1002
4.49 ECU temperature TECU 1003
4.491 ECU Temperature 1003
4.49.2 Monitoring of the ECU — Temperature 1004
4.50 Determination of accelerator pedal value (PVS) 1007
4.50.1 Elimination of signal peaks 1011
4.50.2 Filtering of the PVS-Values 1012
4.50.3 Standardization of PVS 1013
4.50.3.1 idle speed threshold H/L selection 1014
4.50.3.2 Standardization Channel 1 1016
4.50.3.3 Standardization Channel 2 1017
4504 Value Selection 1018
450.4.1 single errors 1019
4.50.4.2 double errors 1020
4.50.4.3 Recognition of idle 1020
45044 PV_AV Selection 1021
4.50.4.5 PV_AV Limitations 1022
4.51 Determination of accelerator pedal value (Appl. Inc.) 1024
4.511 Application Incidences 1024
4.51.1.1 Initialization conditions 1024
4.52 Inverse accelerator pedal value (PV_CRU) 1025
4.53 Definition of PV_AV_CAN 1026
4.54 Variables for fleet monitoring 1027
4.55 Definition of PV_GRD 1028
4.56 PVS error limitations 1029
4.56.1 PVS error torque limitation 1031
4.56.1.1 Initialization 1032
4.56.1.2 Regular calculation 1033
4.56.2 PVS / Brake torque limitation 1034
4.56.2.1 Initialization 1036
4.56.2.2 Reset condition 1036
4.56.2.3 Condition PVS / Brake 1037
4.56.2.4 Activation 1038
4.56.2.5 Scaling factor 1039
4.57 Kick down recognition / adaptation 1041
4.57 1 Adaptation 1043
4.57.2 Kick Down Recognition 1044
4.57.2.1 Initialization 1044
4.57.2.2 Regular calculation 1045
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4.58 VIM variables 1047
4.59 Air Conditioning Pressure variables 1050
4.59.1 Air Conditioning Pressure 1050
4.59.2 AC pressure state STATE_ACP 1051
4.60 Fuel pressure acquisition 1053
4.61 Gear ratio detection 1054
4.61.1 Configuration 1055
4.61.2 Manual transmission (LV_AT=0) 1056
4.61.2. Strategy 1: use of clutch switch information 1056
4.61.3 Strategy 2: clutch switch information isn’'t used 1057
4.61.4 Automatic transmission 1061
4.61.5 GEAR -Coordination 1061
4.62 Drive Train Engaged 1063
4.62.1 Configuration 1064
4.62.2 Manual transmission 1064
4.62.3 Automatic transmission: 1068
4.63 Oxygen Sensor Signal Processing Upstream 1070
4.63.1 EGCP_SIGCVLSL3 1070
4.64 Downstream oxygen sensor internal resistance determination 1074
4.64.1 Application specific conditions for oxygen sensor internal resistance 1090
4.65 Upstream oxygen sensor internal resistance determination 1091
4.65.1 Application specific conditions for oxygen sensor internal resistance 1107
4.66 Clutch switch detection 1108
4.66.1 Signal acquisition 1108
4.66.2 Clutch activation detection 1109
4.67 Oil Temperature TOIL 1110
4.67 1 Oil temperature acquisition 1110
4.67.2 Oil temperature at engine stop 1111
4.68 Oil Temperature TOIL (Appl. Inc.) 1112
4.69 Oil temperatur model TOIL_MDL 1113
4.69.1 TOIL_MDL_HIGH 1117
4.69.2 TOIL_MDL_LOW 1118
4.69.2. DELAY 1119
4.69.3 Calculation of TOIL_MDL_OFS 1120
4.69.4 INTEGRATOR 1121
4.70 Power Steering acquisition variable 1125
4.70.1 Power steering Pressure Voltage Signal 1125
4.70.2 Power steering pressure PSP 1126
4.70.3 Power steering pressure gradient PSP_GRD 1127
4.71 Detection of Driver Request Passive 1129
4.72 Brake switch variables 1131
4.72.1 Signal acquisition 1131
4.72.2 Brake Toggling Detection (LV_BRAKE_TOG_EVE) 1132
CChg‘;;ttev;nts of All Chapters 33953"230
Date Department Sign
Designed by GC Shin 2008-05-27 SV P GSES
Released by G. Raab 2008-05-27 SV P GS Sys2 PL
Designation
. P Enginte Management System HMC Theta Il ETC/BIN
@ntmental@ Document Key Pages
E150-024.49.01 SPE 000 20.0 22 of 5555

Ichon(ICH)

Copyright ( C ) Continental AG 2008

A4 : 2004-06




Transmittal, reproduction, dissemination and/or editing of this document
as well as utilization of its contents and communication there of to

others without express authorization are prohibited. Offenders will be

held liable for payment of damages. All rights created by patent grant or

registration of a utility model or design patent are reserved.

general specification

4.72.3 Brake pedal activation detection 1135
4.73 Electrical load signal from Alternator 1136
4.74 Fuel Tank Level (FTL) acquisition variable 1138
4.74.1 FTL Hardware acquisition 1138
4.74.2 Voltage battery correction 1139
4.74.3 Filtered Fuel Tank Pressure FTL_MMV 1139
4.75 Acquisition of pressure at wastegate actuator 1141
4.75.1 CHRG_SIGCVPWGACO 1141
4.75.1.1  SUBFUNCTION: initialization 1141
4.76 Engine off duration 1142
4.76.1 Engine Off Timer 1142
4.77 Engine roughness segment time correction 1147
4.77.1 Phasing reference for the acquisition of engine roughness segment time 1147
4.77.2 Engine roughness segment time acquisition and control 1148
4.77.2.1 Correction of the engine roughness segment adaptive values 1150
4.77.3 Engine roughness segment time correction 1152
4.77.4 Engine roughness calculation 1155
4.77.5 General information 1155
4.77.6 Engine roughness segment reference 1155
4.77.7 Engine roughness segments control process 1156
4.77.8 Cylinder specific engine roughness components correction 1157
4.77.9 Engine roughness components calculation 1160
4.77.10 Engine roughness values determination 1170
4.78 Engine roughness calculation - Application incidences 1173
4.78.1 Inhibition of engine roughness adaptive process - Application specific 1173
4.78.2 Engine roughness adaptive process inhibition related to OBDI diagnosis 1175
4.78.3 End of line & After sale service request to reset ER segment adaptive values 1176
4.78.4 Engine roughness DRV2 components filter & gain determination 1177
4.79 Engine roughness adaptive learning process 1180
4.79.1 Fade out conditions of engine roughness segment adaptive process 1181
4.79.1.1  Configurable Fade-out Management 1182
4.79.1.2 Maximum air-mass gradient 1182
4.79.1.3 Maximum actual load gradient 1183
4.79.1.4  Maximum throttle gradient 1184
4.79.1.5  Air - conditioning compressor activation 1184
4.79.1.6  Rough road condition active 1185
4.79.1.7 Engine roughness adaptive values on the same physical segment out of range 1185
4.79.1.8 Application specific inhibition request for engine roughness adaptive process 1185
4.79.1.9 Inhibition request for engine roughness adaptive process linked to OBD errors 1185
4.79.2 End of line specific request for ER segment adaptive values learning process 1186
4.79.3 Engine roughness adaptive learning process management 1188
4.79.3.1 Engine roughness adaptive learning process 1189
4.79.3.2 Engine roughness offset during first adaptive process phase 1191
4.79.4 Engine roughness adaptive values calculation & filtering 1193
4.79.5 Engine roughness adaptive values difference on the same physical segment out of

range 1198
4.79.6 Actual adaptive values versus engine speed 1202
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4.80 Engine roughness signal preparation for cylinder balancing 1204
4.80.1 General information: 1205
4.80.1.1  SUBFUNCTION: INI 1208
4.80.1.2 Input signals for cylinder balancing adaptation functions 1211
4.80.1.3 Calculation of cylinder balancing acceleration fade out conditions 1216
4.80.1.4 SUBFUNCTION: SIG_MNG 1217
4.81 Mass Air Flow variables 1218
4.81.1 Altitude correction MAF_FAC_ALTI_MMV 1218
4.82 Total running time 1219
4.83 Engine Position Manager 1220
4.83.1 State flow diagram 1223
4.83.2 Definition of the sub-function tasks 1232
4.83.2.1 Fast Engine synchronization 1232
4.83.2.2 Slow Engine synchronization 1232
4.83.2.3 Crankshaft limp-home synchronization 1233
4.83.2.4 Camshaft limp-home synchronization 1233
4.83.2.5 Synchronisation validation 1233
4.83.2.6  Synchronisation validation in camshaft limp home 1234
4.83.2.7 Camshaft Selection for synchronisation 1234
4.83.2.8 Camshaft Selection for limp-home 1235
4.83.2.9 Engine stop detection 1236
4.83.2.10 Camshaft self-synchronisation reactivation 1237
4.83.2.11 Calculation of PSN_ENG_CRK in standard mode() 1237
4.83.2.12 Calculation of PSN_ENG_CRK in camshaft limp-home mode() 1238
4.83.2.13 PSN_ENG_CRK correction in camshaft limp-home() 1239
4.83.2.14 Calculation of PSN_ENG_CAM_LIH_CRK() 1239
4.83.2.15 Engine backwards rotation detection () 1240
4.84 Engine Position and Speed Calculation 1244
4.84.1 Engine Position Calculation Standard Mode 1244
4.84.2 Engine Position Calculation Crankshaft Limp-Home Mode 1245
4.84.3 Segment Period Calculation 1245
4.84.4 Segment number correction in camshaft limp home 1246
4.84.5 Engine speed N, N_32, N_MMV 1246
4.84.6 Fast Engine speed based on last tooth period 1247
4.84.7 Fast Engine Speed based on Half-Segment Period Calculation 1248
4.84.8 Fast Engine Speed based on Crankshaft Tooth Window 1248
4.84.9 Engine speed gradient N_GRD, N_GRD_H_RES 1249
4.84.10 Crankshaft Sensor Phase Angle Correction 1250
4.85 Engine Position and Speed Calculation (App. Inc.) 1252
4.86 Synchronization determination in camshaft limp home 1253
4.87 Camshaft adaptation and position output 1254
4.87.1 Engine Position Determination from Camshaft signal 1256
4.87.2 Camshaft Position Output 1256
4.87.3 Camshaft Position Adaptation 1257
4.87.3.1 Reference Position Adaptation 1257
4.87.3.2 Continuous Edge Position Adaptation 1259
4.87.3.3 Reference adaptive values save authorization at Powerlatch 1260
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4.88 Charger environment, forward path 1262
4.88.1 CHRG_MDLADCHAENO/INI 1264
4.88.1.1 CHRG_MDLADCHAENO/INI/CLC_INI 1264
4.88.2 CHRG_MDLADCHAENO/OPM 1265
4.88.2.1 CHRG_MDLADCHAENO/OPM/CLC_OPM 1266
4.88.2.1.1 CHRG_MDLADCHAENO/OPM/CLC_OPM/CALC_MAF_CHA 1267

4.88.2.1.1.1 CHRG_MDLADCHAENO/OPM/CLC_OPM/CALC_MAF_CHA/CALC_MAF_CHA1267
4.88.2.1.1.1.1
CHRG_MDLADCHAENO/OPM/CLC_OPM/CALC_MAF_CHA/CALC_MAF_CHA/C

ALC_MAF_CHA 1268
4.88.2.1.1.2
CHRG_MDLADCHAENO/OPM/CLC_OPM/CALC_MAF_CHA/CALC_MAF_CHA_CL
C_PUT 1268
4.88.2.1.2 CHRG_MDLADCHAENO/OPM/CLC_OPM/CALC_PRS_CHA 1269
4.88.2.1.2.1
CHRG_MDLADCHAENO/OPM/CLC_OPM/CALC_PRS_CHA/CALC_PRS_CHA_UP
_DOWN 1270
4.88.2.1.2.11
CHRG_MDLADCHAENO/OPM/CLC_OPM/CALC_PRS_CHA/CALC_PRS_CHA_U
P_DOWN/CALC_PRS_CHA 1270
4.88.2.1.2.2
CHRG_MDLADCHAENO/OPM/CLC_OPM/CALC_PRS_CHA/CALC_PUT_WG_OPE
N 1271
4.89 Basic charge air pressure adaptation 1273
4.90 Charger model for turbocharger 1277
4.90.1 CHRG_MDLADCHAO 1279
4.90.1.1 SUBFUNCTION: INIT 1280
4.90.1.2 SUBFUNCTION: operate_10ms 1280
4.91 Exhaust gas pressure 1284
4.91.1 Calculation of the exhaust pressure 1285
4.91.1.1  Calculation of pressure increase due to catalyst 1286
4.91.1.2 Calculation of pressure increase due to turbine 1286
4.92 Exhaust pressure (Appl. Inc.) 1288
4.92.1 SUBFUNCTION: INI 1289
4.92.2 Main calculation for the flow through the catalyst 1289
4.92.2.1 Calculation of the flow through the catalyst 1289
4.93 Reduced area at waste gate 1291
4.93.1 CHRG_MDLADARWGO 1291
4.93.1.1 SUBFUNCTION: INIT 1291
4.93.1.2 SUBFUNCTION: operate_10ms 1292
4.94 Wastegate actuator pressure 1293
4.94 .1 CHRG_MDLADPWGACO 1293
49411 SUBFUNCTION: INIT 1294
4.94.1.2 SUBFUNCTION: operate_10ms 1295
4.95 Wastegate position 1297
4.95.1 CHRG_MDLADPSNWGO 1297
4.95.1.1 SUBFUNCTION: INIT 1298
4.95.1.2 SUBFUNCTION: operate_10ms 1299
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4.96 Recirculation actuator position 1300
4.96.1 CHRG_MDLADPSNRCO 1301
4.96.1.1 SUBFUNCTION: INIT 1304
4.96.1.2 SUBFUNCTION: operate_10ms 1305
4.97 Recirculation actuator position control 1314
4971 CHRG_ACCTLRCACO 1314
4.97.1.1  SUBFUNCTION: Initialization 1315
4.97.1.2 SUBFUNCTION: operate_10ms 1315
4.98 Flow Turbine Model 1316
4.98.1 CHRG_MDLADTURO 1316
4.98.1.1 SUBFUNCTION: INIT 1317
4.98.1.2 SUBFUNCTION: operate_10ms 1318
4.99 Wastegate Model 1319
4.99.1 CHRG_MDLADFLOWGO 1319
4.99.1.1 SUBFUNCTION: INIT 1320
499.1.2 SUBFUNCTION: operate_10ms 1321
4.100 CAN interface 1322
4.100.1 General information 1322
4.100.2 CCP CAN Variables 1322
4.100.3 CAN variables 1323
4.100.3.1 CAN variables from TCU1 Message 1323
4.100.3.2 Can variables from TCU2 message 1324
4.100.3.3 CAN variables from TCU3 message 1325
4.100.3.4 Can Variables from TCS1 message 1326
4.100.3.5 Can Variables from TCS2 message 1327
4.100.3.6 Can Messages from FATC 1328
4.100.3.7 Can Messages from FATC2 1328
4.100.4 EMS Input Signals from the CAN 1330
4.100.5  Timeout counter for CAN messages 1335
4.100.6 EMS Output Signals to the CAN 1336
4.100.6.1 EMS1 message 1338
4.100.6.2 EMS2 message 1341
4.100.6.3 EMS4 message 1344
4.100.6.4 EMSS5 message 1345
4.100.6.5 EMS6 message 1347
4.100.6.6 EMS_H2 message 1348
4.100.6.7 EngFrzFrm1 message 1350
4.100.6.8 EngFrzFrm2 message 1351
4.100.7 Torque variable definitions 1352
4.100.7.1 Standard torque (TQ_STND) 1352
4.100.7.2 Status of Torque Intervention (STATE_TQ_INTV) 1353
4.100.8 Definition of Engine Identification value 1355
4.101 CAN Messages EMS (Appl. Inc.) 1356
4.101.1 Variables for fleet monitoring 1356
4.102 Engine Efficiency state 1357
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5 Engine operating states 1360
5.1 General 1371
5.1.1 Engine operating state detection 1371
51.2 Function initialization 1371
51.2.1 Reset with the system running 1372
51.3 Engine operating state “ Engine Stopped ” (LV_ES) 1373
51.4 General Drawing 1373
51.5 General Drawing 1375
5.2 Basic Operating States : LV_ST,LV_IS,LV_PL,LV_PU & LV_PUC 1376
5.2.1 Engine operating state : ” Start” (LV_ST) 1376
5.2.2 Engine operating state : ” Idle Speed ” (LV_IS) 1377
523 Engine operating state : ” Part Load ” (LV_PL) 1378
5.2.4 Engine operating state : ” Trailing Throttle ” (LV_PU) 1379
5.2.5 Engine operating state : ” Trailing Throttle Fuel Cut Off ” (LV_PUC) 1382
5.2.5.1 Minimum engine speed for LV_PUC detection 1382
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7.56.4 Calculation of the intermediate value BJi] 2076
7.56.5 Calculation of LAMB_BAS_COR_1_H_RES]i] 2077
7.56.6 Lambda coordination outputs LAMB_SPJi], LAMB_SP_H_RES]Ji] and the mean value

LAMB_SP_MV 2077
7.57 Catalyst enrichment function 2079
7.57.1 Calculation of MAF integral during and after PUC phase 2079
7.57.2 Catalyst purge function for pre and main catalyst 2081
7.58 Application incidences for catalyst enrichment function 2099
7.59 LASP Application Incidences 2103
7.59.1 External Adjustment coordination 2103
7.59.2 Variables for fleet monitoring 2104
7.60 FMSP Application Incidences (MPI version) 2105
7.60.1 State PORT_PASSIVE 2107
7.60.1.1  Transition condition to PORT_OPEN 2108
7.60.1.2  Transition condition to PORT_CLOSE 2108
7.60.2 State PORT_OPEN 2108
7.60.2.1  Transition condition to PORT_PASSIVE 2108
7.60.2.2 Transition condition to PORT_CLOSE 2109
7.60.3 State PORT_CLOSE 2109
7.60.3.1  Transition condition to PORT_PASSIVE 2109
7.60.3.1.1 Transition condition to PORT_OPEN 2110
7.61 INJR Application Incidences 2112
7.61.1 General Tasks 2112
7.61.2 Runtime reduction 2113
7.61.2.1  Determine cylinder and bank numbers for follow up calculations 2113
7.62 EXTD output selection 2115
7.62.1 EXTD_SELECTO 2116
7.62.1.1 SUBFUNCTION: INTERFACE 2117
8 Engine Speed Control 2118
8.1 Idle Speed Control General 2124
8.2 Idle Speed Controller 2125
8.2.1 General 2126
8.2.2 Filtering of N_GRD 2127
8.2.3 PD- Controller 2127
8.2.3.1 State Machine 2129
8.2.3.2 Separation of PD-Controller Output (Slow / Fast) 2134
8.24 I-Controller 2135
8.3 Application Incidences for Idle Speed Control 2146
8.3.1 General 2147
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8.3.2 ISC Passive (STATE ISC_PASSIVE) 2149
8.3.3 Checking ISC activation conditions after start (Entry into IS after ST, STATE

AFTER_START) 2149
8.3.4 Checking ISC activation conditions for "normal activation”, STATE NORMAL) 2152
8.3.5 ISC activation in case of low engine speed decrease in trailing throttle state (LV_PU =

1, STATE TRAILING_THR) 2153
8.3.6 Conditions for ISC part load activation (STATE PART_LOAD) 2155
8.4 Idle Speed Adaptation 2157
8.5 Application Incidence 2159
8.6 Adaptation Condition 2161
8.7 Adaptation Algorithm 2165
8.8 Idle Speed Torque Reserve 2173
8.8.1 Idle Speed Torque Reserve for Idle Speed control 2173
8.8.2 Idle Speed Torque Reserve to prevent engine stall 2178
8.8.3 Idle Speed Torque Reserve increase to eliminate engine speed oscillations 2181
8.9 Torque Reserve for canister purge at idle 2183
8.10 Idle speed setpoint for catalyst heating 2185
9 Auxiliary functions 2186
9.1 Interface to Immobilizer Specification 2236
9.2 Air condition compressor control 2240
9.3 EGRC dummy outputs 2249
9.4 CHRG dummy outputs 2251
9.5 Camshaft setpoints for catalyst heating 2254
9.6 Fuel pressure for catalyst heating 2255
9.6.1 General information 2255
9.6.1.1 Operate Subsystem 2256
9.7 Exhaust flap 2257
9.7.1 General information 2257
9.8 Adaptation of lower and higher of VIM (variable intake manifold) 2258
9.9 Variable intake manifold 2264
9.9.1 Initialisation 2267
9.9.1.1 Initialisation at Reset 2267
9.9.1.2 Initialisation at Resetor LV_ES =0 -> 1 2267
9.9.2 Recurrence 20 ms 2267
9.9.2.1 Calculation of the final VIM - setpoint 2267
9.9.2.2 Enable conditions for VIM - control 2268
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9.9.2.3 Calculation of the basic VIM - setpoint LV_VIM_SP_RAW 2268
9.10 Translation module for extended MAF variables 2270
9.10.1 Exported MAF variables from INSY with extended range that are calculated segment
synchronously 2270

9.10.2 Exported MAF variables from INSY with extended range that are calculated every 10ms

2271
9.10.3 Exported MAF variables from INSY with extended range that are calculated every 20ms

2272
9.10.4 Exported MAF variables from INSY with extended range that are calculated every 40ms

2273
9.11 General Port Flap 2274
9.12 Port flap setpoint 2277
9.13 Port Flap Position 2280
9.14 Port Flap Position Controller 2285
9.15 Adaptation of Lower and Higher Port Flap Stop Positions 2289
9.15.1 Initialization: 2289
9.16 Overload protection 2293
9.17 Evaporative Emission Control 2298
9.17.1 Activation of the Evaporative Emission Control Function 2300
9.17.2 Time control of the Evaporative Emission Control 2301
9.17.3 Partial Functions of the Evaporative Emission Control 2303
9.17.3.1  NO_PURGE Operation 2312
9.17.3.2 MIN_PURGE Operation 2312
9.17.3.3 NORMAL_PURGE Operation 2313
9.17.3.3.1 RAMP_OPEN Operation 2313
9.17.3.3.1.1 Actions for the transition RAMP_OPEN to different states 2320
9.17.3.3.2 MAX_PURGE Operation 2325
9.17.3.3.3 RAMP_CLOSE Operation 2332
9.17.3.3.4 Calculation of MAF_CYL_DLY and MAF_DLY_MMV: 2334
9.17.3.3.5 Storage of values for EVAP System Monitoring 2335
9.17.3.4  Transitions between the Partial Functions 2336
9.17.4 Diagrams of Outputs (Examples) 2344
9.18 Application incidences for the Evaporative Emission Control 2348
9.18.1 Definition of REL_FLOW_CPS during stratified mode in MIN_PURGE 2350
9.18.2 Project specific bit conversion for CP function 2350
9.18.3 Limits of Canister Purge Valve Opening 2352
9.18.4 Stop of opening ramp of CPS valve due to detection of lean mixture 2352
9.18.5 Calculation of LV_CLOSE_ACT_CP 2352
9.18.6 Variable minimum time duration for canister purge time phase 2353
9.18.7 Application incidences for CPPWM frequency switch 2354
9.19 Evaporative emission control - MFF_ADD_LAM_CP calculation 2356
9.19.1.1  Calculation of the Additive Adaptive Correction of the Injection Time

MFF_ADD_LAM _CP 2356
9.19.1.1.1 Injection Time Correction during RAMP_OPEN 2357
9.19.1.1.2 Injection Time Correction during MAX_PURGE and RAMP_CLOSE 2357
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9.20 CPS control - CPPWM (two frequencys) 2362
9.20.1 Calculation of the Mass Flows MAF_CPS, MAF_CPS_DLY, MAF_CPS_DLY_2_ MMV

and CPPWM 2363
9.20.2 Calculation of CPPWM_CPS 2368
9.21 Canister Purge Solenoid Adaptation 2372
9.22 Cooling and condenser fan control 2375
9.22.1 Condition for high Coolant Temperature control 2376
9.22.2 Cooling fan control (RLY version) 2378
9.22.3 Cooling fan control (PWM version) 2384
9.22.4 Calculation of CAFPWM_CFA at engine stop 2385
9.22.5 Calculation of CFAPWM_BAS: 2386
9.23 ECU power latch phase / ECU power down 2392
9.24 Engine Speed Limitation Controller 2395
9.24 1 Overview 2397
9.24.2 Prediction of engine speed 2398
9.24.3 Activation of speed limit controller 2400
9.24.4 Activation of fuel cut off 2401
9.24.5 Pl controller 2402
9.24.5.1 Init value for the integrator 2403
9.24.5.2 Integrator input 2404
9.245.3 Integrator 2405
9.24.6 Rate limiter in increasing direction 2406
9.25 Fuel pump relay control 2408
9.26 Determination of fuel consumption 2410
9.27 Engine and Air Intake System Protection from Overpressure 2413
9.271 CHRG_REQGNPROTPO 2414
9.27.1.1  SUBFUNCTION: INIT 2416
9.27.1.2 SUBFUNCTION: operate_10ms 2417
9.28 Engine Stop Function for Dual Mass Flywheel Oscillation 2419
9.29 Coolant temperature gradient 2422
9.30 ENTE Manager 01 — project specific tasks 2424
9.31 Determination of Battery State 2426
9.31.1 Initialization 2430
9.31.1.1 Initialization for Non-volatile memory variable 2430
9.31.1.2 Restore value for Non-volatile memory variable 2431
9.31.1.3  Store value for Non-volatile memory variable 2431
9.31.1.4 Initialization at Reset 2431
9.31.1.4.1 Calculation if at initialization, battery condition fill in to calculate new SOC INI 2432
9.31.2 Formula Section 2432
9.31.2.1  Calculation of QBAT_INI 2433
9.31.2.1.1 Calculation of QBAT_INI in case of Lin Configuration 2434
9.31.2.1.1.1 Calculation of QBAT_INI in case of Lin Configuration with semi-smart sensor. 2434
9.31.2.1.1.2 Calculation of QBAT_INI in case of Lin Configuration with smart sensor. 2435
9.31.2.1.2 Calculation of QBAT_INI in case of Wire Configuration 2435
9.31.2.2 Calculation of VB_H_MMV_TMP 2435
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9.31.2.3  Calculation of condition for QBAT_REF determination: 2436
9.31.2.3.1 Calculation of QBAT_REF 2436
9.31.2.3.1.1  Timer Calculation 2436
9.31.2.3.1.1.1 Calculation QBAT_REF 2437
9.31.2.3.1.2 Else Part 2437
9.31.2.3.2 Calculation of Accumulated Charge of Battery 2437
9.31.2.4  Calculation of Battery Charge and state of Charge: 2438
9.31.2.4.1 Calculation of Battery Charge and State Of Charge for semi-smart sensor 2438
9.31.2.4.2 Calculation of Battery Charge and State Of Charge for smart sensor 2439
9.31.2.5 Management of refreshment cycle 2439
9.31.3 Timer update each minute 2439
9.32 Battery charge request 2440
9.32.1 Initialization 2445
9.32.2 Formula Section 2445
9.32.2.1  Calculation of battery charge request 2446
9.32.2.1.1 Calculation of Alternator voltage VB_SP_ALTER_REQ: 2446
9.32.2.1.2 Calculation of temporary alternator voltage V_ALT_TMP: 2447
9.32.2.1.2.1 Calculation of STATE_CHA_TYP_REQ 2447
9.32.2.1.2.1.1 Condition evaluation for STATE_CHA_TYP_REQ = 1 2448
9.32.2.1.2.1.2 Condition evaluation for STATE_CHA_TYP_REQ=2,4 and 5 2448
9.32.2.1.2.1.3 Condition evaluation for STATE_CHA TYP REQ=2and 3 2449
9.32.2.1.2.2 Calculation of V_ALT_TMP 2450
9.32.2.1.2.21 Case STATE_CHA_TYP_REQ =1 2450
9.32.2.1.2.2.2 Case STATE_CHA TYP_REQ=2 2450
9.32.2.1.2.2.3 Case STATE_CHA_TYP_REQ =3 2450
9.32.2.1.2.2.4 Case STATE_CHA TYP_REQ=4 2451
9.32.2.1.2.2.4.1 Battery charge request adjusted according average current 2452
9.32.2.1.2.2.4.1.1 Case of average current to battery too high 2452
9.32.2.1.2.2.4.1.2 Case of average current to battery too low 2452
9.32.2.1.2.2.4.1.3 Limitation of V_ALT_TMP_1 2453
9.32.2.1.2.2.4.2 Battery charge request is computed according SOC 2453
9.32.2.1.2.2.5 Case STATE_CHA_TYP_REQ =5 2453
9.32.2.1.3 Calculation of temporary Alternator Voltage V_ALT_TMP_2 with SOC_HIGH and

SOC_LOW strategy before SOC control 2454
9.32.2.1.3.1 Management of charge and discharge stage 2455
9.32.2.1.3.1.1 Condition to reach LV_SOC_HIGH 2456
9.32.2.1.3.1.2 Calculation of LV_SOC_LOW 2456
9.32.2.1.3.1.3 Management of charge mode 2456
9.32.2.1.3.1.4 Management of discharge mode 2457
9.32.2.1.3.1.4.1 Management of discharge mode with engine efficiency low 2457
9.32.2.1.3.1.4.2 Management of discharge mode with engine efficiency medium 2458
9.32.2.1.3.1.4.3 Management of discharge mode with engine efficiency high 2458
9.32.2.1.3.2 The strategy charge discharge is bypassed 2458
9.32.2.2 Refreshment cycle started 2458
9.33 Charge option arbitration 2459
9.34 Alternator Power Management 2461
9.35 Cylinder Balancing Manager 2465
9.35.1 General information: 2465
9.35.1.1  Calculation of variables at reset task 2467
9.35.1.2  Calculation of segment synchronous task 2468
9.35.1.3 SUBFUNCTION: SIG_MNG 2473
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9.36 Cylinder balancing manager (Appl. Inc.) 2474
9.36.1 General information: 2475
9.36.1.1  Calculation of variables at reset task 2478
9.36.1.2  Calculation of variables at segment synchronous task 2479
9.36.1.3 SUBFUNCTION: SIG_MNG 2487
9.37 CYBL scheduler 2488
9.37.1 Non volatile memory tasks (CYBL_ER): 2488
9.37.2 Initialization tasks (CYBL_ER): 2489
9.37.3 Recurring tasks(CYBL_ER): 2489
9.37.4 Main interfering AGGR tasks for CYBL_ER: 2490
9.38 IVVT Configuration 2491
9.39 IVVT Scheduler 2493
9.39.1 IVVT Sequence of Tasks at Used Camshaft Edges 2493
9.39.2 IVVT Sequence of Camshaft Edge Tasks at Camshaft Sensor Error 2497
9.39.3 IVVT Sequence of 360 °CRK Linked Tasks 2497
9.394 IVVT Sequence of 1 s Tasks 2500
9.39.5 IVVT Sequence of 100 ms Tasks 2500
9.39.6 IVVT Sequence of 20 ms Tasks 2501
9.39.7 IVVT Sequence of 10 ms Tasks 2502
9.40 IVVT State 2503
9.41 IVVT Camshaft Position 2508
9.41.1 Stop Positions 2510
9.41.2 Current Position 2511
9.42 IVVT Bank Mean Camshaft Position and Valve Overlap 2515
9.43 IVVT System at Maximum Adjustment Stop Position 2518
9.44 IVVT Reference Position Adaptation Manager 2520
9.45 Camshaft offset adaptation manager 2524
9.45.1 INSY_MANAGCAMAD 2527
9.45.1.1 SUBFUNCTION: INITIALISATION 2531
9.45.1.2 NVMY data Handling 2533
9.45.1.3 INSY_MANAGCAMAD/OPERATE 2534
9.46 Camshaft offset adaptation manager (Application incidence) 2546
9.46.1 Function description 2547
9.46.1.1 Initialisation 2550
9.46.1.2 Formula section 2551
9.47 Activation conditions and Data Acquisition for Camshaft offset adaptation 2560
9.47 1 INSY_M908F 2566
9.47.1.1 Initialisation 2569
9.47.1.2 AR_RED_AD_ADD calculation for Camshaft offset adaptation 2570
9.47.1.3 Detection of limited dynamics condition 2579
9.48 Optimisation algorithm for Camshaft offset adaptation 2601
9.48.1 Function Description 2604
9.48.1.1 SUBFUNCTION: Initialisation 2610
9.48.1.2 SUBFUNCTION: Optimisation_1 2611
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9.48.1.3 SUBFUNCTION: Optimisation_2 2619
9.49 IVVT Setpoint Premanager 2624
9.50 IVVT Setpoint Postmanager 2627
9.51 IVVT Inlet Adjustment Prioritization to Exhaust One 2632
9.52 IVVT Setpoint for Homogeneous Stoichiometric 2635
9.53 IVVT Factors for AFS Setpoint 2644
9.54 IVVT Setpoint for Homogeneous Lean 2645
9.55 IVVT Setpoint for Stratified 2646
9.56 IVVT Individual Setpoint Selection 2647
9.57 IVVT Setpoint Work-up before Controlling 2649
9.58 IVVT Individual Camshaft Setpoint 2652
9.58.1 IVVT Camshaft Position for Balancing 2653
9.58.2 IVVT Bank Balancing 2653
9.58.3 IVVT Adjustment Velocity for Bank Balancing 2658
9.59 IVVT Controller 2661
9.60 IVVT Delay 2682
9.61 IVVT Measurement of Delay 2684
9.62 IVVT Coil Substitute Temperature 2687
9.63 IVVT Holding PWM 2690
9.64 IVVT PWM Frequencies 2694
9.65 IVVT PWM Adjustment Levels 2695
9.66 IVVT Deviation Adaptation of Holding PWM 2697
9.67 IVVT Drift Adaptation of Holding PWM 2704
9.68 IVVT Holding PWM Adaptation Manager 2708
9.69 IVVT QOil Control Solenoid Valve Cleaning 2711
9.70 IVVT Release 2715
9.7 IVVT Substitue PWM - General 2716
9.72 IVVT Substitute PWM 2718
9.73 IVVT Disabling Oil Control Valve Cleaning 2720
9.74 IVVT Disabling Reference Position Adaptation 2721
9.75 IVVT Lock at Transition to Engine Stop 2723
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9.76 Pressure upstream throttle setpoint

9.76.1 CHRG_DEFSPPUTO/INI

9.76.1.1 CHRG_DEFSPPUTO/INI/CLC_INI

9.76.2 CHRG_DEFSPPUT0/OPM

9.76.2.1 CHRG_DEFSPPUT0/OPM/CLC_OPM

9.76.2.1.1 No title given for this section

9.76.2.1.2 CHRG_DEFSPPUTO/OPM/CLC_OPM/SUB_2_PUT_SP_FIL_PROT
9.76.2.1.3 CHRG_DEFSPPUTO0/OPM/CLC_OPM/SUB_3_STATE_PUT_SP

9.77 Pressure upstream throttle setpoint (Application Incidences)
9.77.1 CHRG_DEFSPPUTO

9.77.1.1  SUBFUNCTION: Initialization

9.77.1.2 SUBFUNCTION: operate_10ms

9.78 Charger model for turbo charger at setpoint (Appl. inc.)
9.78.1 CHRG_ISPCLCHAENO

9.78.1.1  SUBFUNCTION: INIT

9.78.1.2 SUBFUNCTION: operate_seg

9.79 Turbo Charger Protection
9.79.1 CHRG_REQGNPROTO
9.79.1.1  SUBFUNCTION: INI
9.79.1.2 SUBFUNCTION: OPM

9.80 Recirculation actuator Setpoint Determination: PSN_RCL_SP
9.80.1 Initialization

9.80.1.1 Initialization at reset:

9.80.2 SUBFUNCTION: operate_10ms

9.80.2.1  Surge line definition with prediction based on RCL actuator response time:

9.80.2.1.1 RCL Response:

9.80.2.1.1.1 RCL Actuator Response Time:
9.80.2.1.1.2 RCL Actuator Response Delay Time:
9.80.2.1.2 Serge Variables:

9.80.2.1.2.1 Idle Information for RCL.:

9.80.2.2 Different Requests Selection:

9.80.2.2.1 RCL Actuator Closing Request:
9.80.2.2.2 RCL Actuator Opening Request:
9.80.2.2.3 Surge Line and Surge line predicted definition:
9.80.2.2.4 RCL Open request surge:

9.80.2.2.4.1 RCL Opening delay time for activation
9.80.2.2.4.2 RCL closing delay time for activation
9.80.2.2.5 RCL Actuator opening request:
9.80.2.2.6 RCL Actuator position set point:

9.81 Recirculation actuator setpoint determination (Application incidences)

9.81.1 CHRG_ISPCLPRCAIO
9.81.1.1 SUBFUNCTION: operate__ 10ms
9.81.1.2 SUBFUNCTION: rst

9.82 Charge air pressure control

9.82.1 CHRG_REASPPUTO/INI

9.82.2 CHRG_REASPPUTO0/OPM

9.82.2.1 CHRG_REASPPUTO0/OPM/SUB_1_LV_PUT_CTL_ACT
9.82.2.2 CHRG_REASPPUTO0/OPM/SUB_2 PUT_CTL_STAT

2724
2726
2726
2726
2726
2727
2727
2727

2729
2730
2731
2732

2733
2733
2735
2735

2737
2739
2741
2744

2757
2763
2764
2765
2765
2767
2768
2768
2770
2771
2771
2773
2774
2775
2777
2778
2779
2779
2781

2782
2782
2783
2784

2785
2790
2791
2791
2792

9.82.2.2.1 CHRG_REASPPUTO/OPM/SUB_2_PUT_CTL_STAT/SUB_22 PUT_MMV_STAT 2793
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9.82.2.2.2 CHRG_REASPPUT0/OPM/SUB_2_PUT_CTL_STAT/SUB_23 LV_PUT_CTL_STAT2794

9.82.2.3 CHRG_REASPPUT0/OPM/SUB_4 PUT_DIF 2795
9.82.2.3.1 CHRG_REASPPUT0/OPM/SUB_4 PUT_DIF/SUB_41_PUT_DIF 2796
9.82.24 CHRG_REASPPUT0/OPM/SUB_5 PID_CTLR 2797
9.82.2.4.1 CHRG_REASPPUT0/OPM/SUB_5 PID_CTLR/SUB_51_N_PUT_CTL 2799
9.82.2.4.2 CHRG_REASPPUT0/OPM/SUB_5 PID_CTLR/SUB_52_PID_RGL_GAIN 2800
9.82.2.4.3 CHRG_REASPPUT0/OPM/SUB_5 PID_CTLR/SUB_53 D _SHARE 2801
9.82.2.4.4 CHRG_REASPPUT0/OPM/SUB_5 PID_CTLR/SUB_54 P_SHARE 2802
9.82.2.4.5 CHRG_REASPPUT0/OPM/SUB_5 PID_CTLR/SUB_55 | SHARE 2802
9.82.2.4.51
CHRG_REASPPUT0/OPM/SUB_5_PID_CTLR/SUB_55 | SHARE/SUB_551_| SH
ARE_RUNNING 2803
9.82.2.4.5.2
CHRG_REASPPUT0/OPM/SUB_5 PID_CTLR/SUB_55 | SHARE/SUB_552 | SH
ARE_RAMP_DOWN_TO_0 2805
9.82.2.4.6 CHRG_REASPPUT0/OPM/SUB_5 PID_CTLR/SUB_56_SUM_UP 2805
9.83 Charge air pressure control adaptation 2806
9.84 Waste gate reduced area setpoint 2814
9.84.1 CHRG_ISPCLARRWGO 2814
9.84.1.1 SUBFUNCTION: INIT 2816
9.84.1.2 SUBFUNCTION: operate_10ms 2816
9.85 Wastegate flow setpoint 2818
9.85.1 CHRG_ISPCLFLOWGO 2818
9.85.1.1  SUBFUNCTION: INIT 2819
9.85.1.2 SUBFUNCTION: operate_10ms 2820
9.86 Wastegate position control (Electropneumatic control version) 2823
9.86.1 CHRG_ACCTLWGO/INI 2826
9.86.1.1 CHRG_ACCTLWGO/INI/CLC_INI 2827
9.86.2 CHRG_ACCTLWGO0/OPM 2827
9.86.2.1 CHRG_ACCTLWGO0/OPM/CLC_OPM 2827
9.86.2.1.1 CHRG_ACCTLWGO0/OPM/CLC_OPM/SUB_1_INV_MDL_WG_ACR 2828
9.86.2.1.2 CHRG_ACCTLWGO0/OPM/CLC_OPM/SUB_2_INV_MDL_EPC 2829
9.86.2.1.2.1
CHRG_ACCTLWGO0/OPM/CLC_OPM/SUB_2_INV_MDL_EPC/SUB_21_PWM_WG _
BAS 2830
9.86.2.1.2.2

CHRG_ACCTLWGO/OPM/CLC_OPM/SUB_2_INV_MDL_EPC/SUB_22 PWM_WG_
OPL 2832
9.86.2.1.2.3 CHRG_ACCTLWGO0/OPM/CLC_OPM/SUB_2_INV_MDL_EPC/SUB_23 PWM_WG2833

9.87 Wastegate position control application incidences (Electropneumatic control

version) 2835
9.87.1 FUNCTION PART: CHRG_ACCTLWGAIO 2837
9.87.1.1  SUBFUNCTION: INIT 2838
9.87.1.2 SUBFUNCTION: operate_10ms 2839
9.88 Waste gate position setpoint and exhaust gas force calculation 2843
9.88.1 CHRG_ISPCLPSNWGO 2843
9.88.1.1 SUBFUNCTION: INIT 2844
9.88.1.2 SUBFUNCTION: operate_10ms 2845
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9.89 Inverse turbine model 2846
9.89.1 Calculation at reset and engine stop to engine run 2849
9.89.1.1 Initialisation 2849
9.89.2 Recurrence 10 ms 2849
9.89.2.1  Calculation of turbine flow 2849
9.89.2.1.1 Overview of calculation of actual turbine flow 2849
9.89.2.1.1.1 Calculation of actual turbine flow 2849
9.89.2.1.2 Overview of calculation of turbine flow setpoint 2850
9.89.2.1.2.1 Calculation of turbine flow setpoint 2850
A Diagnosis and Emergency Operation 2852
A1 Table of DTC 2906
A.1.1 Ordered by DTC number 2906
A1.2 Ordered by error name 2915
A2 Anti-bounce algorithms 2933
A.2A1 Initialisation of anti-bounce, statistical and multi-conditions filters 2938
A211 At ECU reset 2938
A2.1.2 AtLV_IGK 0 — 1 transition, without ECU reset 2939
A.2.1.3 AtLV_DC 1 — 0 transition 2939
A2.2 Recurrence 2939
A.23 Filtering algorithm description 2940
A.2.3.1 Description: 2940
A.2.3.2 Antibounce algorithm filtering type 2940
A.2.3.2.1 Calculation of the anti-bounce counter 2940
A.2.3.2.2 Calculation of the end of diagnosis 2950
A.2.3.3 Standard statistical filtering type 2958
A2.4 Description for ACTION_ERRM_NoFilterSymptom : 2961
A.2.5 System Description: 2961
A.2.6 Description for ACTION_ERRM_AbcFilterSymptomEnd: 2962
A2.7 Description for ACTION_ERRM_NoFilterSymptomEnd: 2962
A.2.8 Description for ACTION_ERRM_AbcFilterReset: 2964
A.2.9 Description for ACTION_ERRM_NoFilterReset: 2964
A.2.10 Description for ACTION_ERRM_ GetLVErT: 2965
A.2.11 Description for ACTION_ERRM_GetLvEndDiag: 2965
A.2.12 Description for ACTION_ERRM_GetLvCdnDiag: 2965
A.2.13 Description for ACTION_ERRM_GetErrSym: 2965
A.2.14 CPU load optimisation mechanisms 2966
A.2.15 Synchronisation between Anti-bounce algorithm and Error Management 2966
A.2.16 Configuration and calibration data 2967
A3 Debounce algorithm (Appl. Inc.) 2971
A.3.1 Visualization of intermittent failures 2971
A.3.1.1 Storage of intermittent failures and their frequency of appearance 2973
A3.1.2 Clear a single intermittent failure corresponding to dynamic entry (PRM_IDX_DYN)2974
A.3.1.3 Clear array of intermittent failures 2974
A.3.2 Anti-bounce filtering inhibition 2976
A4 Multi-condition debounce algorithm 2977
A4 Multi-condition anti-bounce filter algorithm description 2979
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A4.2 Description for ACTION_ERRM_MultiFilterSymEnd : 2984
A4.3 Description for ACTION_ERRM_MultiFilterReset: 2984
A4.4 Synchronization between multi-condition algorithm & Error Management 2985
A4.5 Mechanism for CPU load optimisation 2985
A4.6 Configuration data 2985
A5 Upstream oxygen sensor heater OBDI diagnosis 2987
A.5.1 Application incidences for upstream oxygen sensor heater OBDI diagnosis 2991
A.6 Downstream oxygen sensor signal monitoring 2993
A.6.1 Short circuit of oxygen sensor signal to GND. 2995
A.6.2 Short circuit of oxygen sensor signal to VBATT 2998
A.6.3 Open circuit (line break) in connection to oxygen sensor element. 3001
A7 Application Incidences for downstream O2-Sensor Diagnosis 3006
A.7.1 Calculation of inhibition for diagnosis and for Rate Based Monitoring 3006
A.7.2 Interface for Rate Based Monitoring 3011
A.7.3 Variables for fleet monitoring 3014
A.8 Signal plausibility monitoring 3015
A.8.1 Overrun fuel cut-off (PUC) oxygen sensor signal plausibility 3017
A.8.2 Full load (FL) oxygen sensor signal plausibility 3024
A.8.3 Calculation of MAF_INT_FL 3027
A9 Downstream oxygen sensor heater OBDI diagnosis 3029
A.9.1 Application incidences for downstream oxygen sensor heater OBDI diagnosis 3033
A.10 ETC position sensor diagnosis 3035
A.10.1 Diagnosis of the admissible voltage ranges V_TPS_1and V_TPS_2 3036
A.10.2 Throttle position sensor plausibility check 3040
A.10.2.1  Comparison of TPS values TPS_AV_1 and TPS_AV_2 3040
A.10.2.2 Output data: 3040
A.10.2.3  Calculation of TPS — MAF deviation 3044
A.10.2.4 Diagnosis of a first TPS error, TPS ratio error 3045
A.10.2.5 Diagnosis of a second TPS error 3047
A.10.3 ETC position sensor diagnosis (appl. inc.) 3050
A.10.3.1  Diagnosis of the admissible voltage ranges V_TPS_1and V_TPS_2 3050
A.10.3.2  Throttle position sensor plausibility check 3052
A1 ETC power stage diagnosis 3054
A12 ETC power stage diagnosis (appl. inc.) 3056
A13 ETC actuator diagnosis 3058
A.14 ETC actuator diagnosis (appl. inc.) 3065
A.15 ETC actuator adaptation, diagnosis 3067
A.15.1 Initialisation of TPS adaptation and start check 3069
A.15.2 Diagnosis conditions and error symptom definition 3071
A.15.3 Co-ordination of the adaptation functions 3074
A154 TPS start check and diagnosis 3077
A.15.4.1  function st_chk_lih, check of the limp-home position 3079
A.15.4.2 function st_go_tol, throttle flap goes into upper position 3080
A.15.4.3  Function st_spr_chk(), check of the upper return spring 3081
A.15.5 TPS adaptation and diagnosis 3083
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A.15.5.1  Function ad_lih_pos(), adaptation of the limp-home position 3085
A.15.5.2 Function ad_go_bol(), throttle flap goes into lower mechanical stop 3086
A.15.5.3 Function ad_bol_pos(), adaptation of the lower mechanical stop 3086
A.15.5.3.1 Function calculate_AD_values( ) 3087
A.15.5.4 Function ad_go_lih(), throttle flap goes below LIH into position 3088
A.15.5.5 Function ad_spr_chk_1(), check of the upper return spring 3088
A.15.5.6  Function ad_go_tol_1(), throttle flap goes into upper position 3089
A.15.5.7 Function ad_tol_pos(), adaptation of the measuring amplifier 3090
A.15.5.8 Function ad_go_tol_2(), throttle flap goes into upper position 3091
A.15.5.9 Function ad_spr_chk_2(), check of the lower return spring 3092
A.15.6 Continuously BOL adaptation 3093
A.15.6.1  Function bol_adaptation(), the continuously adaptation is started 3094
A.16 ETC actuator adaptation, diagnosis ( appl. inc.) 3098
A.16.1 Set adaptation state and request 3098
A.16.2 Inhibition of the TPS adaptation 3101
A.16.3 Error symptom definition 3102
A7 ETC limp-home management 3104
A.17.1 TPS state manager 3106
A.17.2 General information: 3110
A17.3 Global error bit of the ETC system 3113
A.17.4 Additional Information about Limp Home Reaction 3114
A.17.5 Configuration for diagnostic symptoms 3116
A.18 Engine Position and Speed Diagnosis Manager 3117
A.18.1 Calculation of Fail Safe Delay 3118
A.18.2 Diagnosis general inhibition in case of engine backwards rotation detection 3119
A.18.3 Diagnosis Manager 3122
A.18.4 Inhibition of camshaft sensor diagnosis for crankshaft synchronization 3125
A.18.5 Inhibition of camshaft sensor diagnosis 3125
A19 Camshaft Sensor Diagnosis 3127
A.19.1.1  Camshaft Segment Period Diagnosis 3128
A.19.1.2 Camshaft Synchronization Diagnosis 3130
A.20 Camshaft Position Diagnosis 3132
A.20.1 Camshaft position diagnosis 3133
A.20.2 One-tooth-off diagnosis 3135
A.20.3 Camshaft Sensor Diagnosis (Appl. Inc.) 3137
A.21 Crankshaft Sensor Diagnosis 3139
A.21.1.1  Crankshaft Sensor Diagnosis with Tooth Number Error 3140
A.21.1.2 Crankshaft Sensor Diagnosis with implausible Tooth Period 3142
A.21.1.3 Crankshaft Sensor Diagnosis with Loss of Synchronization 3143
A.22 Crankshaft Sensor Plausibility Diagnosis 3146
A.22.1.1  Diagnosis of crankshaft sensor 3148
A.22.1.2 Camshaft sensor plausibility diagnosis 3151
A.22.1.3 Camshaft Sensor Diagnosis for Crankshaft Synchronization 3154
A.22.2 Crankshaft Sensor Circuit Diagnosis 3158
A.22.3 Crankshaft Sensor Diagnosis (Appl. Inc.) 3159
A.23 Extended Diagnosis for MWSS 3161
A.23.1 Application assistances for the extended MWSS diagnosis 3164
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A.24 Engine roughness diagnosis 3165
A.24 1 Engine roughness segment time acquisition error 3165
A.24.2 Engine roughness segment adaptive values out of range error 3167
A.24.3 Engine roughness diagnosis - Application Incidences 3169
A.25 Vehicle Speed Signal Diagnosis (VS) 3171
A.25.1 Application assistances 3173
A.26 TIA Sensor(s) Diagnosis: Application Incidences 3174
A.26.1 Application Incidences: 3174
A.26.2 Application assistance: 3177
A.26.3 RBM interface for the “TIA_DYN” diagnosis 3178
A.27 Electrical Failure Monitoring: 3181
A.271 General: 3181
A.27.1.1  SUBFUNCTION: INIT_MAOF3 3183
A.27.1.2 SUBFUNCTION: OPERATE_MAOF3 3183
A.28 Intake Air tempreature sensor intermittent and stuck dignosis 3186
A.28.1 Intermittent Failure Monitoring (“INTM”): 3187
A.28.2 Stuck Signal Failure Monitoring (“DYN”): 3189
A.29 Electrical ambient air temperature sensor diagnosis (TAM from analog sensor)3192
A.30 Ambient air temperature sensor diagnosis from CAN 3195
A.31 TAM range check 3198
A.32 Error flags for TAM, TIA_THR, TIA_IM and TIA_CYL 3199
A.32.1 General information [Version for : NC_CHRG_CONF<>0 And

NC_TIA CONF=10,11,12,13,21,22,23,24,30] 3199
A.32.2 LV_ERR_TAM definition: 3200
A.32.3 LV_ERR_TIA THR,LV_ERR _TIA_IM and LV_ERR_TIA_CYL definition: 3200
A.32.4 LV_ERR_EL TIA THR and LV_END_ DIAG_EL TIA_THR definition: 3202
A.33 Error Flags for Charge Air Temperature 3203
A.33.1 CHRG_FCTDGTAIRO 3203
A.33.1.1 SUBFUNCTION: operate_100ms 3204
A.34 Coolant temperature diagnosis interface 3205
A.35 Coolant temperature sensor diagnosis 3208
A.35.1 Global coolant temperature failure 3209
A.35.1.1  Preliminary coolant temperature failure (at ES after RESET) 3210
A.35.1.2 Preliminary coolant temperature failure (at ERU / at ES after ERU_to_ES) 3210
A.35.2 Coolant temperature signal range diagnosis (TCO_EL) 3211
A.35.3 Coolant temperature signal gradient diagnosis (TCO_GRD) 3212
A.36 Coolant temperature sensor diagnosis (Appl. Inc.) 3215
A.36.1 Coolant temperature signal range diagnosis - interface parameter 3215
A.36.2 Coolant temperature signal gradient diagnosis - interface parameter 3217
A.37 Canister purge valve diagnosis (LV_ERR_CPS) 3220
A.37.1 Canister purge valve diagnosis (Appl. Inc.) 3222
A.38 Injection valves diagnosis 3223
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A.39 Injection valve diagnosis (Application Incidences) 3227
A.39.1 Application assistances 3228
A.40 Knock Sensor diagnosis 3230
A.40.1 Application Incidences 3236
A.41 Air condition compressor relay diagnosis (LV_ERR_RLY_ACCOUT) 3237
A411 Application incidences for AC compressor relay diagosis 3239
A.42 ECU-selftest 3240
A.42.1 ECU selftest 3240
A.42.2 Check of Vehicle Identification Number (VIN) 3244
A.42.3 ECU-selftest (Appl. inc.) 3246
A.42.3.1 ECU-selftest 3246
A.42.3.2 Check of Vehicle Identification number (VIN) 3247
A.43 Variable intake manifold diagnosis 3248
A43.1 VIM power stage diagnosis (ATIC 39) 3249
A.43.2 Diagnosis of VIM adaptation 3250
A.43.3 VIM stuck check 3251
A.43.4 Global failure for VIM flap diagnosis 3254
A.43.5 Application Incidences for Variable Intake Manifold Diagnosis 3255
A.43.6 Variables for fleet monitoring 3256
A43.7 - Monitoring of T_VIM_DIAG_MEC_LONG(_SHO): 3256
A.43.8 RBM Interface for VIM mechanical failure short position 3257
A.43.9 RBM Interface for VIM mechanical failure long position 3259
A.44 Electrical diagnosis of VIM feed-back 3261
A.44.1 Electrical diagnosis of VIM feed-back 3261
A.44.2 VIM feedback sensor electrical diag (Appl. Inc.) 3263
A.45 Diagnosis of Pedal Value Sensor (PVS) 3264
A.45.1 Out of range check (ORNG) 3272
A.45.1.1  Signal range check high 3273
A.45.1.2 Signal Range Check Low (SRCL) 3275
A.45.1.2.1 Diagnosis Condition SRCL: 3276
A.45.1.2.2 Symptom SRCL: 3282
A.45.1.3 ORNG Check Error Flags 3283
A45.2 Ratio Check 3286
A.45.2.1 Diagnosis Ratio 3287
A.45.2.1.1 Diagnosis condition Ratio 3288
A.45.2.1.2 Symptom Ratio 3289
A.45.2.2 Ratio Error Flags 3290
A.45.3 High Resistance Check 3292
A.45.3.1 Diagnosis Condition HRCL (High Resistance Check Low) 3293
A.45.3.2 HRCL 1 (High Resistance Check Channel 1) 3294
A.45.3.3 HRCL 2 (High Resistance Check Channel 2) 3295
A.4534 HRCL Flags 3296
A454 Move Check 3297
A.454.1 Diagnosis CDN Move 3298
A.4542 Symptom Move 3298
A.45.4.2.1 Filtration Move Check 3299
A.45.4.2.2 Activation Move 3299
A.45.4.2.3 Channel comparison rising signal 3300
A.45.4.2.4 Channel comparison falling signal 3303
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A.45.4.2.5 Move Error Detection 3304
A.455 Plausibility Check Brake /PVS 3305
A.4551 Diagnosis CDN Plaus 3306
A.455.2 Symptom Plaus Brake / PVS 3307
A.45.5.2.1 Recognition of constant pedal value 3308
A.45.5.2.2 Reset detection 3309
A.45.5.2.3 Not Plausible DET 3310
A.45.5.2.4 Plaus Error Detection 3311
A.45.6 Common Error Flags 3312
A.46 Diagnosis of Pedal Value Sensor (Application Incidences) 3316
A.46.1 Initialization conditions 3317
A.46.2 Error treatment 3317
A.46.3 General application incidences 3317
A.47 Ignition diagnosis 3321
A.47.1 Short circuit to plus: SCP 3322
A.47.2 OL / SCG diagnosis 3325
A.47.3 Or of ignition failure 3327
A.47.4 Unfiltered ignition error information for misfire detection 3327
A.48 Application incidences for ignition diagnosis 3330
A.48.1 IGBT protection 3330
A.48.2 Application incidence P_Code 3330
A.49 IVVT Crankshaft to Camshaft Mechanics Violation Diagnosis 3333
A.50 IVVT Camshaft Position Deviation Diagnosis 3336
A.51 IVVT Camshaft Position Partial Deviation Diagnosis 3351
A.52 IVVT Crankshaft to Camshaft Mechanics Violation Diagnosis - Application

Incidences 3361
A.53 IVVT Camshaft Position Deviation Diagnosis - Application Incidences 3363
A.54 IVVT Camshaft Position Deviation Diagnosis - Rate Based Monitoring 3367
A.55 IVVT Output Signal Diagnosis 3375
A.56 IVVT Output Signal Diagnosis - Application Incidences 3379
A.57 IVVT Limp Home Manager 3380
A.58 IVVT Individual Activations 3383
A.58.1 IVVT Individual Error Check for Bank Balancing 3383
A.58.2 IVVT Individual Camshaft Activation 3384
A.59 IVVT External Failure 3388
A.60 Cooling fan diagnosis 3389
A.60.1 Cooling fan diagnosis (RLY version) 3390
A.61 Malfunction Indicator Light diagnosis ( LV_ERR_MIL ) 3396
A.61.1 MIL diagnosis (Appl. Inc.) 3398
A.62 Fuel pump relay diagnosis (LV_ERR_RLY_EFP) 3399
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A.62.1 Application incidences for electric fuel pump diagnosis 3401
A.63 Air Conditioning pressure signal diagnosis 3402
A.63.1 Air Conditioning Pressure sensor diagnosis (Appl. Inc.) 3404
A.64 Ambient pressure sensor diagnosis (AMP) 3405
A.64.1 General information: 3405
A.64.1.1 SUBFUNCTION: CLC_DIAG_AMP 3407
A.65 Ambient pressure sensor diagnosis (Appl. Inc.) 3410
A.65.1 Recurrecne_100ms: 3412
A.65.1.1  Calculation: 3413
A.65.1.1.1 Calculation of diagnosis thresholds: 3413
A.65.1.1.2 Inhibition: 3413
A.66 Manifold Air Pressure Sensor Diagnosis (MAP) 3414
A.66.1 Calculation. 3417
A.66.1.1  Calculation of LV_CDN_DIAG. 3417
A.66.1.2 Diagnosis. 3417
A.66.1.2.1 Calculation of ERR_SYM. 3418
A.66.1.3 Interface to ERRM: 3419
A.66.1.3.1 ERRM FILTER 3419
A.67 Pressure upstream throttle sensor diagnosis (PUT) 3420
A.67.1 General information: 3420
A.67.1.1 SUBFUNCTION: CLC_DIAG_PUT 3422
A.68 PUT sensor diagnosis (Appl. Inc.) 3426
A.68.1 operate_10ms: 3427
A.68.1.1  Calculation: 3428
A.68.1.1.1 Calculation of diagnosis thresholds: 3428
A.68.1.1.2 Inhibition: 3428
A.68.1.1.3 Summary flag of PUT related errors: 3428
A.69 MAP sensor diagnosis (Appl. Inc.) 3429
A.69.1 General Information: 3429
A.70 Mass Air Flow Sensor Diagnosis (MAF) 3433
A.70.1 General Information : 3434
A.70.1.1 Initialization: 3435
A.70.1.2 SUBFUNCTION: INIT_LV_ERR_MAF 3436
A.70.1.3 SUBFUNCTION: CLC_DIAG_MAF 3437
A.70.1.4 SUBFUNCTION: visualizationERRMdata 3441
A.71 Mass air flow sensor diagnosis (App. Inc.) 3442
A.71.1 General information: 3442
A.71.1.1 Initialization: 3442
A.71.1.2 Inhibition of the mass air flow sensor diagnosis: 3443
A.71.2 Application assistances 3445
A.72 Reference voltage diagnosis (VCC_PVS_1_DIAG, VCC_PVS_2 DIAG,

TPS_VCC_DIAG and VCC_SENS_SUB_DIAG) 3446
A.72.1 Reference voltage Diagnosis (appl. inc.) 3452
A.73 Battery voltage diagnosis 3453
A.73.1 Battery voltage range diagnosis 3453
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A.73.2 Battery Voltage open circuit diagnosis 3455
A.73.3 Battery voltage diagnosis (Appl. Inc.) 3457
A.74 Immobilizer diagnosis 3458
A.74.1 SMARTRA fault 3461
A.74.2 Smart-Key Communication Fault 3463
A.74.3 Transponder fault 3465
A.74.4 Invalid Key fault 3466
A74.5 EMS fault 3466
A.74.6 EMS internal permanent memory fault 3467
A.74.7 Tester fault 3469
A.74.8 Immobilizer Configuration Fault 3469
A.75 Immobilizer Diagnosis (appl. inc.) 3471
A.75.1 Application assistances 3471
A.76 Upstream oxygen sensor electrical failure monitoring 3473
A.76.1 Short circuit of oxygen sensor signal to GND 3474
A.76.2 Short circuit of oxygen sensor signal to VBATT 3479
A.76.3 Open circuit (line break) in connection to oxygen sensor element. 3481
A.76.4 Sensor not ready within time after operating conditions have been met 3485
A.T7 Signal plausibility monitoring 3487
A.771 Overrun fuel cut-off (PUC) oxygen sensor signal plausibility. 3487
A.77.2 Oxygen sensor signal voltage excursion plausibility 3489
A.78 Application Incidences for upstream O2-Sensor Signal Monitoring 3493
A.78.1.1  Application conditions for the O2 sensor diagnosis 3493
A.78.1.2 RBM interface for the O2 sensor signal excursion plausibility 3497
A.78.1.3 RBM interface for the O2 sensor signal plausability in Fuel Cut-Off 3499
A.78.1.4 Variables for fleet monitoring 3501
A.79 Shut off valve electrical diagnosis (SOV) 3502
A.79.1 SOV diagnosis (Appl. Inc.) 3505
A.80 Idle Speed Control Diagnosis 3506
A.80.1 Plausibility check 3506
A.81 Idle Speed Control Diagnosis (Appl. Inc.) 3511
A.82 Main Relay Diagnosis (RLY_MAIN) 3514
A.82.1 Main Relay not switched on / not switched off Diagnosis 3514
A.82.2 Main Relay switched on too slow diagnosis for pre-drive check RLY_MAIN_DLY 3516
A.82.3 Main relay diagnosis (Appl. Inc.) 3519
A.83 Oil Temperature Sensor Diagnosis 3520
A.83.1 TOIL electrical diagnosis 3520
A.83.2 TOIL stuck signal diagnosis 3522
A.83.3 TOIL plausability diagnosis 3525
A.83.4 Oil temperature sensor diagnosis (Appl. Inc.) 3528
A.83.4.1  Oil temperature signal range diagnosis 3528
A.83.4.2 Oil temperature stuck signal diagnosis 3528
A.83.4.3 Oil temperature signal plausibility diagnosis 3529
A.83.4.4 RBM interface for the “TOIL Signal Stuck” diagnosis 3530
A.84 Differential Tank Pressure Sensor Diagnosis (DTP) 3533
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A.84.1 General activation condition 3533
A.84.2 DTP electrical diagnosis and SOV stuck diagnosis: 3534
A.84.3 Plausibility Diagnosis /signal stuck / stuck High or Low 3536
A.84.3.1  Scantool SAE 1979 Mode $06 3541
A.84.4 Plausibility Diagnosis /signal noisy 3542
A.84.5 Global error flag 3544
A.84.6 Electrical diagnosis 3545
A.84.6.1 List of environmental data to be stored in failure memory : 3545
A.84.6.1.1 List of specific environmental data (FRF_SPECIFIC_CUS) : 3545
A.84.7 Constant Sensor detection 3545
A.84.7.1 List of environmental data to be stored in failure memory : 3546
A.84.7.1.1 List of specific environmental data (FRF_SPECIFIC_CUS) : 3546
A.84.7.2 Noisy sensor detection 3546
A.84.7.3 List of environmental data to be stored in failure memory : 3546
A.84.7.3.1 List of specific environmental data (FRF_SPECIFIC_CUS) : 3546
A.84.8 SOV stuck open diagnosis 3547
A.84.8.1 List of environmental data to be stored in failure memory : 3547
A.84.8.1.1 List of specific environmental data (FRF_SPECIFIC_CUS) : 3547
A.84.9 Lambda control activation monitoring diagnosis (Appl. Inc.) 3548
A.85 Diagnosis of the cruise control 3549
A.86 Clutch switch diagnosis (LV_ERR_CS) 3554
A.87 Clutch switch diagnosis (appl. inc.) 3557
A.88 RCL actuator electrical power stage diagnosis 3558
A.88.1 General information 3559
A.88.1.1 Initialization 3560
A.88.1.2 Formula section 3561
A.89 RCL actuator diagnosises (Application Incidences) 3563
A.89.1 General: 3563
A.89.2 Project specific inhibition conditions: 3564
A.89.3 RBM interface for RCL Plausibilty - stucked close - diagnosis: 3568
A.89.4 RBM interface for RCL Plausibilty - stucked open - diagnosis: 3570
A.90 Electrical diagnosis of Waste Gate power stage 3573
A.90.1 General information 3573
A.90.1.1 Initialization 3575
A.90.1.2 Formula section 3576
A.91 Turbo charger diagnosis (over speed and over temperature) 3578
A.91.1 General information 3581
A.91.1.1 Initialization 3583
A91.1.1.1 AtEXIT_ST 3583
A.91.1.2 Formula section 3584
A.91.1.2.1 Validity of diagnosis and call of error-management 3584
A91.1.21.1 CHRG_TCHADIAGO/OP_100MS/OPM/CLC_OPM/ACTIVE 3585
A.91.1.2.1.1.1 Valid diagnosis 3585
A91.1.21.2 CHRG_TCHADIAGO0/OP_100MS/OPM/CLC_OPM/PASSIVE 3585
A.91.1.2.1.2.1 Invalid diagnosis 3585
A.91.2 CHRG_TCHADIAGO0/OP_1S 3585
A.91.21 SUBFUNCTION: INIT 3589
A.91.2.1.1 No title given 3589
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A.91.2.1.2 No title given 3589
A.91.2.2 SUBFUNCTION: OPM 3590
A.91.2.2.1 No title given 3591
A.91.221.1 No title given 3591
A.91.2.2.2 No title given 3592
A.91.2.2.3 No title given 3593
A.92 Waste gate electrical diagnosis (Appl. Inc.) 3594
A.92.1 Initialisation 3594
A.92.11  Atreset 3594
A.92.2 Recurrence 100 ms 3594
A.92.2.1  Calculation of LV_INH_DIAG_WG 3594
A.93 Brake Switch Diagnosis 3595
A.94 Brake Switch Diagnosis (Appl. Inc.) 3599
A.95 Power steering pressure sensor diagnosis 3601
A.95.1 Powersteering pressure electrical diagnosis 3601
A.95.2 Powersteering pressure plausibility diagnosis(CONF_PSTE = 1) 3603
A.95.3 The purpose of this diagnosis is to check the plausibility of the power steering pressure
sensor signal. 3603
A.95.4 Powersteering pressure plausibility diagnosis(CONF_PSTE = 0) 3605
A.95.5 The purpose of this diagnosis is to check the plausibility of the power steering pressure
sensor signal. 3605
A.96 Power steering pressure sensor diagnosis ( Appl. Inc.) 3607
A.96.1 Powersteering pressure electrical diagnosis 3607
A.96.2 Powersteering pressure plausibility diagnosis(CONF_PSTE = 1) 3607
A.96.3 Powersteering pressure plausibility diagnosis(CONF_PSTE = 0) 3607
A.97 Generator load PWM diagnosis (GEN_LOAD) 3608
A.97 1 Application incidences for generator load signal diagnosis 3613
A.98 Fuel Tank Level (FTL) input Signal Diagnosis 3614
A.98.1 FTL electrical diagnosis 3614
A.98.2 FTL Plausibility diagnosis — Stuck 3620
A.98.3 FTL Plausibility diagnosis — Stuck high 3630
A.98.4 Plausibility component diagnosis - Intermittent 3633
A.98.5 Global error flag 3638
A.98.6 Electrical diagnosis 3638
A.98.7 Sub FTL electrical diagnosis 3640
A.98.8 Stuck diagnosis 3640
A.98.9 Sub FTL Stuck diagnosis 3640
A.98.10  Stuck high diagnosis 3641
A.98.11 Plausibility-intermittent diagnosis 3641
A.98.12  Sub FTL plausibility-intermittent diagnosis 3642
A.99 Fuel tank level diagnosis (Applic. Inc.) 3643
A.99.1 Application Incidences: 3643
A.100 Alternator power management diagnosis 3644
A.100.1 Alternator electric diagnostic 3644
A.100.2  Alternator plausibility diagnostic 3647
A.100.3  Alternator charge efficiency plausibility diagnostic 3650
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A101 Alternator power management diagnosis (Appl. Inc.) 3653
A.102 CAN-Diagnosis 3655
A.102.1 CAN diagnosis (Appl. Inc.) 3661
A.103 Torque Request for Safety Diagnosis 3662
A.104 Reset resistant ETC- Limp Home 3664
A.105 Exhaust gas temperature sensor diagnosis 3666
A.105.1 General info: 3666
A.106 Electrical diagnosis of power stage outputs 3667
A.106.1 Diagnosis of static outputs 3668
A.106.2  Diagnosis of PWM outputs 3671
A.106.2.1 Diagnosis condition calculation 3672
A.106.2.1.1“Open range” duty cycle 3672
A.106.2.1.2“Limited” duty cycle 3673
A.106.2.2 Diagnosis symptom (raw value) calculation 3674
A.106.3  Diagnosis of special outputs 3675
A.107 Battery Sensor diagnostic 3677
A.1071 Sensor diagnostic 3677
A.107.2  System voltage plausibility diagnostic 3680
A.108 Port Flap Diagnosis 3684
A.108.1 Potentiometer Diagnosis (LV_ERR_PORT_POTI) 3686
A.108.2  Mechanical Diagnosis: Port Flap stuck closed 3688
A.108.3  Mechanical Diagnosis: Port Flap stuck open 3690
A.108.4  Mechanical diagnosis: Port Flap Range/Performance 3692
A.108.5 Port Flap Adaptation diagnosis 3695
A.108.6  Application incidences for Port flap diagnosis 3697
A.108.6.1 Port Flap Potentiometer diagnosis 3697
A.108.6.2 Port Flap stucked in CLOSE Position 3697
A.108.6.3 Port Flap stucked in OPEN Position 3697
A.108.6.4 Port Flap Range/Performance problem 3697
A.108.6.5 Port Flap Adaptation failure 3697
A.109 Port Flap: Electrical Power Stage Diagnosis 3699
A.110 Port Flap power stage diagnosis (appl. inc.) 3701
B OBD Il functions 3703
B.1 Misfire detection 3762
B.1.1 Global fade out switch for misfire detection and monitoring 3762
B.1.2 Misfire detection thresholds determination for engine roughness index 3762
B.1.2.1 Multiplicative correction for misfire thresholds 3763
B.1.2.2 Misfire detection threshold buffers management 3764
B.1.2.3 Misfire detection threshold based on engine roughness value (THD_ER) 3764
B.1.3 Misfire detection based on engine roughness evaluation 3766
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B.2 Misfire detection - Application incidences 3770
B.2.1 Misfire detection threshold correction gain specific to application 3770
B.2.2 Correction gain for engine load specific to application 3772
B.2.3 Misfire detection inhibition related to OBDI diagnosis 3773
B.2.4 Misfire detection inhibition related to application 3774
B.2.4.1 Misfire detection inhibition at End of line test 3775
B.2.5 FUNCTION DESCRIPTION: 3775
B.2.5.1 Inhibition of MISF diagnosis for specific cylinder shut-off.(App.) 3776
B.2.6 Rough road detection application incidences fade out 3778
B.2.7 Crankshaft oscillation detection fade-out 3780
B.2.8 Misfire low fuel tank level informations 3781
B.2.9 Definition of dummy values for ER-calculation 3782
B.2.10 Misfire detection calibration ease 3783
B.2.11 Current Misfire Detection Threshold 3784
B.2.12 Zero Load Line for Misfire detection 3787
B.3 Generic misfire parameters and fade-out conditions 3789
B.3.1 Misfire detection engine parameters 3789
B.3.2 Generic fade out conditions for misfire detection 3791
B.3.2.1 Generic fade out condition carrier definition 3792
B.3.2.2 Configurable generic fade-out management 3793
B.3.2.3 Maximum manifold air-pressure gradient 3794
B.3.24 Maximum throttle gradient 3795
B.3.2.5 Maximum engine load gradient 3796
B.3.2.6 Ignition retardation without change limitation 3797
B.3.2.7 Combustion mode transients 3799
B.3.2.8 Air - conditioning compressor activation 3799
B.3.2.9 Rough road detection 3800
B.3.2.10 Crankshaft oscillation detection 3800
B.3.2.11  Low fuel level 3800
B.3.2.12 OBDI diagnosis fade-out 3800
B.3.2.13  Application incidences fade-out 3800
B.4 Legal Misfire Detection Fade-Out Conditions 3803
B.4.1 General information 3803
B.4.2 Misfire detection fade out management 3804
B.4.3 Misfire detection legal fade out conditions 3807
B.4.3.1 Fade out carrier definition 3808
B.4.3.2 Configurable Fade-out Management 3808
B.4.3.3 Maximum engine speed fade-out 3809
B.4.3.4 Minimum engine speed fade-out 3809
B.4.3.5 Minimum engine load 3811
B.4.3.6 Minimum coolant temperature 3811
B.4.3.7 Minimum atmospheric pressure 3812
B.4.3.8 After start 3812
B.4.3.9 Injection shut-off 3812
B.5 Misfire rate determination and error management 3816
B.5.1 Combination of different diagnosis reliability levels (misfire detection, ignition, injection)3818
B.5.2 Misfire detection counters (ISO 15031 Data) 3821
B.5.2.1 NVMY Data Formating 3822
B.5.2.2 Initialisation of former / current driving cycle counters 3823
B.5.2.3 Increment of misfire counters during current driving cycle 3823
B.5.2.4 Update of the EWMA misfire counters 3823
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B.5.3 Exhaust cylinder bank reference for misfire detection 3824
B.5.4 Determination of CARB A misfire criterion, causing catalyst damage 3825
B.5.4.1 Determination of catalyst damage weighting factor 3828
B.5.4.2 CARB A window management (main process) 3828
B.5.4.3 CARB A Misfire counters increment process 3829
B.5.4.4 Monitoring process during CARB A window (short term catalyst protection & limp home)
3829

B.5.4.5 Monitoring process at CARB A window end (long term catalyst protection & limp home)3831
B.5.4.6 CARB A end detection process 3833
B.5.4.7 CARB A window reset process 3833
B.5.4.8 Misfire Cylinder Identification SYM_CYL_MIS_A 3834
B.5.4.9 Misfire Cylinder Limp Home process: 3834
B.5.4.10 Conditions for Cylinder switch back on 3835
B.5.4.11  Process on cylinder shut-off cancellation 3835
B.5.5 Determination of CARB B1 & B4 misfire criterions, causing increased emissions 3839
B.5.5.1 CARB B1/B4 windows management (main process) 3841
B.5.5.2 CARB B1/B4 Misfire counters increment process 3843
B.5.5.3 Monitoring process at CARB B1/B4 window end 3843
B.5.5.4 Monitoring process during CARB B1/B4 window 3844
B.5.5.5 CARB B1 criterion determination process: 3844
B.5.5.6 CARB B4 criterion determination process 3845
B.5.5.7 CARB B1/B4 ends detection process 3846
B.5.5.8 CARB B1/B4 window reset process 3847
B.5.5.9 SYM_CYL_MIS B1and SYM_CYL_MIS_ B4 carriers definition 3847
B.6 Misfire Rate Determination and Error Management - Application Incidences 3849
B.6.1 Application Incidences data for diagnosis 3849
B.6.1.1 Inputs for project specific diagnosis functions: 3850
B.6.1.2 3850
B.6.1.3 Request to evaluate CARB A criterion with project specific calibration set 3850
B.6.1.4 Request to evaluate CARB B1 & B4 criterions with project specific calibration set 3850
B.6.2 Determination of CARB misfire criterion monitoring conditions (ER algorithm

integration, NC_MISF_VERS = 1) 3851
B.6.3 Specific cylinder misfire errors 3854
B.6.4 Output data: 3854
B.6.5 Random/Multiple cylinder misfire failure 3860
B.6.6 Misfire Diagnosis Failure Class 3863
B.7 Crankshaft oscillation detection 3865
B.7.1 General information 3865
B.7.2 Detection description 3866
B.7.2.1 Determination of a critical engine roughness frequency 3866
B.7.2.2 Determination of a critical engine roughness oscillation amplitude 3867
B.7.2.3 Determination of crankshaft oscillation final status 3867
B.8 Rough road detection 3869
B.8.1.1 Wheel segment time acquisition control 3870
B.8.1.2 Rough road indexes determination 3871
B.8.2 Detection of rough road status 3871
B.8.3 Rough Road Fade Out Timer Management 3872
B.9 Additional functions for Evap. Syst. Monitoring 3874
B.9.1 General activation condition 3874
B.9.2 Minimum drive time and external inhibit bit 3874
B.9.2.1 Coordiation of LV_INH_DIAGCP_EXT_FCT 3875
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B.9.3 Inhibition in case of high altitude and high fuel temperature 3876
B.9.4 Refuelling detection / Inhibition of leak detection in case of refuelling 3877
B.9.4.1 Refuelling detection 3877
B.9.4.2 Inhibition of leak detection in case of refuelling 3879
B.9.5 Fuel temperature model 3881
B.9.5.1 Ambient temperature for fuel temperature model 3881
B.9.5.2 Engine running time until initialisation of fuel temperature model 3882
B.9.5.3 Calculation of fuel temperature 3883
B.9.6 AMP_GRD 3887
B.9.7 Inhibition Evaporative System Monitoring after defined engine running time 3889
B.9.8 Correction factor due to fuel quality 3890
B.10 Evaporative System Monitoring — Vacuum Leak Detection based on Model

Parameter Estimation 3891
B.10.1 Summary 3891
B.10.2 Applied tank pressure sensor characteristic 3892
B.10.2.1  Overview about ‘DTP Sensor Offset Correction”: 3894
B.10.2.2 Determination of DTP_MV 3894
B.10.3 Determination of “Limited Dynamics DTP” condition 3895
B.10.4 Monitoring Algorithm 3896
B.10.4.1  Purging in engine operating state part load (PL) 3896
B.10.4.2 Determination of Signal fluctuation and Pressure Slope (PRS_DYN state) 3897
B.10.4.2.1 Determination of signal fluctuation 3899
B.10.4.2.2 Determination of pressure slope 3901
B.10.4.3 CPS closing with a ramp (CLOSE_CPS state) 3903
B.10.4.4 SOV closing delay State (DLY_SOQV state) 3905
B.10.4.5 Delay time after closing SOV (DLY_PRS_COR state) 3905
B.10.4.6  Determination of sensor offset (PRS_COR_BEG state) 3906
B.10.4.7 Test for vapour generation (DTP_COR state) 3907
B.10.4.8 Pressure before evacuation (PRS_EVAC_BEG state) 3909
B.10.4.9 Evacuation phase (DTP_EVAC state) 3910
B.10.4.9.1 Opening and closing of the CPS: 3910
B.10.4.9.2 “Regular” - Closing of the CPS (CLOSE_CPS state): 3911
B.10.4.9.3 “Irregular’ - Closing of the CPS (ERR_CLOSE_CPS state) 3912
B.10.4.9.4 DTP slope estimation during evacuation 3917
B.10.4.10 Fuel flow correction during opened CPS 3920
B.10.4.11 Dynamic window on MAF fluctuation during ‘Evacuation” period: 3923
B.10.4.12 Cooperation with the canister purge function 3924
B.10.4.13 Gradient method 3925
B.10.4.14 Release of ‘Model Parameter Estimation’ (DLY_DIAG state) 3927
B.10.4.15 Diagnosis (DTP_DIAG state) 3929
B.10.4.15.1Diagnosis ‘Model Parameter Estimation’ 3929
B.10.4.15.2Fuel tank level (FTL) information 3930
B.10.4.15.3Determination of actual leakage area 3932
B.10.4.15.4Determination of actual leakage-diameter 3933
B.10.4.16 Delay time before changing to VAP_CHK state 3934
B.10.4.17 Vapor Monitoring (STATE_DIAGCP = VAP_CHK) 3935
B.10.5 Model Parameter Estimation 3940
B.10.6 Wait period 3941
B.10.7 Actuator test for SOV 3944
B.10.8 Fuel cap missing 3945
B.10.8.1  Fuel cap missing detection out of leak detection algorithm 3945
B.10.8.1.1 Fuel Cap Diagnosis sequence 3947
B.10.8.1.2 Function Diagram: 3948
Chapter Baseline
Contents of All Chapters 691F00

Date Department Sign
Designed by GC Shin 2008-05-27 SV P GSES
Released by G. Raab 2008-05-27 SV P GS Sys2 PL
Designation
. Engine Management System HMC Theta Il ETC/BIN
@ntmental@ Document Key Pages
E150-024.49.01 SPE 000 20.0 58 of 5555

Ichon(ICH) Copyright ( C ) Continental AG 2008

A4 : 2004-06




Transmittal, reproduction, dissemination and/or editing of this document
as well as utilization of its contents and communication there of to

others without express authorization are prohibited. Offenders will be

held liable for payment of damages. All rights created by patent grant or

registration of a utility model or design patent are reserved.

general specification

B.10.8.1.3 Triggering a renewed “FUC_MISS Diagnosis” after a longer idle State Duration” 3948
B.10.8.1.4 Multiple Check: 3949
B.10.8.1.5 Cancelling because of too many interruptions (LV_SOV = 1 at missing fuel cap

diagnosis) 3949
B.10.9 Total diagnosis time 3951
B.10.10  Function control, Configuration and State Display 3951
B.10.11  Algorithm overview 3955
B.11 Error Management for Evaporative System Monitoring 3957
B.11.1 Component diagnosis 3957
B.11.1.1  Mechanical evaporative emission control valve (CPS) error 3957
B.11.1.2  Charcoal-canister shutoff valve (SOV) stuck 3959
B.11.2 Leakage in the EVAP system 3962
B.11.2.1  Small leak 3962
B.11.2.1.1 Evaporative emission control diagnostic error — 0.5 mm (not MIL relevant) 3962
B.11.2.1.2 Evaporative emission control diagnostic error — 0.5 mm (MIL relevant) 3965
B.11.2.1.3 Evaporative emission control diagnostic error — 1.0 mm 3966
B.11.2.2 Large leak 3968
B.11.3 Fuel Cap Missing Error Management 3970
B.11.3.1  Fuel cap missing detection during leak detection algorithm 3970
B.11.3.2  Fuel Cap Missing detection out of leak detection algorithm — Error Management 3972
B.12 Application incidences for Leak detection function 3974
B.12.1 Conditions for EVAP-Monitoring 3974
B.12.2 Inhibition of Evaporative System Monitoring by errors 3977
B.12.3 Error and P-Code information 3978
B.12.4 Interface to Rate Base Monitoring Module 3980
B.12.4.1  Definition of common Bit 2 setting for all diagnosis performed during Evaporative

System Monitoring 3980
B.12.4.2 RBM interface for the detection of a 'noisy' DTP sensor signal (ERR_DTP_NOISE)3982
B.12.4.3 RBM interface for CPS failure (ERR_MEC_CPS) 3984
B.12.4.4 RBM interface for “Small Leak” (0,5 and 1mm Leak) 3986
B.12.4.5 RBM interface for “Large Leak” (Large Leak or Tank Cap missing out of EVAP

monitoring) 3988
B.12.4.6  Counters to determine why EVAP monitoring not running in case of Idle phase longer

than 30 sec. 3990
B.12.5 Variables for fleet monitoring 3993
B.13 Fuel system diagnosis 3994
B.13.1 General 3994
B.13.2 Fuel system diagnosis inhibition due to fuel dilution in engine oil 4003
B.13.3 Oil temperature calculation ( TOIL_MAX) 4003
B.13.4 Detection of diagnosis area and request for forced lambda adaptation

(LV_LAM_LIM_MFF_AD_i=1) 4003
B.13.5 Error detection monitoring 4006
B.13.5.1  Error detection in additive adaptation learning area 4006
B.13.5.2  Error detection in lower multiplicative adaptation learning area 4007
B.13.5.3  Error detection in case of lambda control - dead stop 4007
B.13.5.4  Error detection in upper multiplicative adaptation learning area 4008
B.13.6 Handling of operation counters 4008
B.14 Application Incidences for fuel system diagnosis 4012
B.15 Limited dynamic for catalyst efficiency and oxygen sensor diagnosis 4017
B.15.1 Limited engine speed (N) dynamics 4018
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B.15.2 Limited mass air flow (MAF) dynamics 4018
B.15.3 Limited mean oxygen value (LAM_MV_i) dynamics 4018
B.15.4 Limited dynamic bit: LV_LDC_CAT _i 4020
B.16 Oxygen Sensor Diagnosis Management 4022
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B.19.1 Upstream oxygen sensor heater OBDII monitoring (Appl. inc.) 4040
B.19.1.1 Inhibition of oxygen sensor upstream heater diagnosis 4040
B.19.1.2 1.2. Interface for Rate Based Monitoring 4043
B.20 OBD Il diagnosis of the lambda trim control 4047
B.21 Application Incidences of “Dynamic fuel trim diagnosis” 4051
B.22 Diagnosis of monitor sensors 4054
B.22.1 Monitoring the rich-lean switching times in the trailing throttle fuel cut-off 4056
B.22.2 Monitoring the sensor voltage after leaving trailing throttle fuel cut-off 4061
B.23 Activation conditions for diagnosis of the monitor sensors 4066
B.24 Downstream oxygen sensor heater OBDII monitoring 4075
B.24.1 Downstream oxygen sensor heater OBDII monitoring (Appl. Inc.) 4087
B.24.1.1 Inhibition of diagnosis 4087
B.24.1.2 Interface for Rate Based Monitoring 4090
B.25 Upstream oxygen sensor diagnosis 4093
B.26 OBDII Oxygen Sensor diagnosis with multiple check 4095
B.26.1 Oxygen sensor switching time monitoring 4095
B.26.1.1  Determination of relative thresholds 4098
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B.26.1.5 Error detection for switching time diagnosis 4103
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B.27.2 Interface for Rate Based Monitoring 4120
B.27.3 Variables for fleet monitoring 4126
B.28 Catalyst Efficiency Diagnosis (OSC Method) for binary lambda control 4128
B.28.1 Diagnosis algorithm 4134
B.28.2 Application Assistance 4147
B.28.3 Overview: Chronological order of diagnosis algorithm: 4148
B.28.4 Application Incidence for Catalyst Efficiency Diagnosis (OSC Method) 4150
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B.31 Load / TPS Plausibility Check 4166
B.31.1 Plausibility check of area adaptation values 4168
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B.31.3 Plausibility check of pressure controller excitation 4170
B.31.4 Reset and additional measures to be taken 4172
B.32 Identification of reason for unplausibility (only possible if LC_USE_FSD = 1) 4173
B.33 Application incidences for Load-/TPS Plausibility Check a177
B.33.1 Inhibition of the load/TPS plausibility check 4179
B.34 Ambient and Manifold pressure plausibility diagnosis 4180
B.34.1 General Information: 4183
B.34.1.1 Initialization at reset or clear failure memory: 4185
B.34.1.2 Recurrence: 100ms 4187
B.35 Application incidences for Ambient and Manifold Pressure Plausibility Diagnosis4213
B.35.1 Initialization: 4216
B.35.1.1 Initialization at ECU reset: 4216
B.35.1.2 Initialization at first valid tooth event: 4216
B.35.2 operate_100ms: 4217
B.35.2.1 Calculation of LV_INH_DIAG_PRS_AIR_PLAUS: 4217
B.36 Charge Air Pressure and PWM_WG Plausibility Diagnosis (CAP) 4218
B.36.1 General information 4220
B.36.1.1 Initialization 4222
B.36.1.2 Formula section 4223
B.37 Application incidences for Charge Air Pressure and PWM_WG Plausibility

Diagnosis (CAP) 4228
B.37.1 Interface for RBM — Charge air pressure LOW diagnosis (CAP_L) 4230
B.37.2 Interface for RBM — Charge air pressure LOW diagnosis (CAP_L_BAS) 4232
B.37.3 Interface for RBM — Charge air pressure HIGH diagnosis (CAP_H) 4234
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B.40 Coolant temperature high sided rationality check 4248
B.41 Coolant temperature high sided rationality check (Appl. Inc.) 4254
B.41.1 Coolant temperature high sided rationality check - interface parameter 4254
B.42 Interface for RBM — TCO sensor stuck high diagnosis 4256
B.43 Coolant temperature low sided rationality check 4259
B.44 Coolant temperature low sided rationality check (Appl. Inc.) 4262
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B.44.2 Interface for Rate — Based - Monitoring 4264
B.45 TCO sensor stuck in range plausibility diagnosis 4267
B.46 TCO sensor stuck in range plausibility diagnosis (Appl. Inc.) 4270
B.46.1 Coolant temperature sensor stuck in range diagnosis - interface parameter 4270
B.47 Interface to RBM - MAF deviation monitoring 4272
B.48 Coolant thermostat monitoring 4275
B.48.1 Activation condition for thermostat monitoring 4276
B.48.2 Coolant thermostat functionality check 4280
B.49 Coolant thermostat monitoring (Appl. Inc.) 4284
B.50 Rate Base Monitoring interface for thermostat monitoring. 4287
B.51 Dynamic Error Management 4290
B.51.1 Diagnosis failure description 4293
B.51.1.1  Failures definition 4293
B.51.1.2  Failures information 4294
B.51.2 Memory management 4296
B.51.2.1  Failures configuration 4296
B.51.2.2 Store/ Erase a failure in 2" layer memory 4297
B.51.2.3  Clear failure memory 4300
B.51.3 Failure management 4301
B.51.3.1  State diagram 4301
B.51.3.2 Present failure occurred 4302
B.51.3.3  Present failure occurred 4303
B.51.3.4  Error occurred during present driving cycle 4304
B.51.3.5 Driving Cycle Counter management 4306
B.51.3.6 Warm-Up counter management 4311
B.51.4 Miscellaneous services to get information 4314
B.51.4.1 API for determination of pending status of failures 4314
B.51.4.2 Get the "Failure set since last clear" state 4315
B.52 Dynamic Error Management (Appl. Inc.) 4317
B.52.1 Warm-up cycle inhibition 4317
B.52.2 API for Trigger Event 4318
B.53 Cycle manager 4319
B.53.1 Driving cycle 4320
B.53.2 Warm-Up Cycle and Warm-Up Status 4323
B.54 Environmental data 4325
B.54.1 Freeze frame storage 4328
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B.54.2 Freeze frame deleting 4332
B.54.3 Calibratable set of environmental data 4333
B.54.4 Prestored freeze frame 4334
B.55 Environmental data (Appl. Inc.) 4337
B.55.1 Configuration of size and content of Environmental data (freeze frame) 4343
B.55.2 Configuration of update of FRF_CUS_CMN 4355
B.55.3 Configuration for prestored freeze frame 4355
B.56 Statistical data 4357
B.56.1 Time since diagnostic trouble codes cleared 4358
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B.56.3 Distance since diagnostic trouble codes cleared 4361
B.56.4 Number of warm-ups since diagnostic trouble codes cleared 4363
B.56.5 Monitor enable/completion status for the current driving cycle 4364
B.57 Statistical data (Appl. Inc.) 4371
B.57.1 Monitor enable status for the current driving cycle 4371
B.57.2 Fuel system monitoring status bit: 4373
B.57.3 Comprehensive component monitoring status bit: 4374
B.57.4 Bit 2 of MonitorEnableStatus = 1 4374
B.57.5 Catalyst monitoring status bit: 4374
B.57.6 Evaporative system monitoring status bit: 4374
B.57.7 Driving cycles counters since DTC present 4376
B.58 Rate-Based Monitoring 4380
B.58.1 Ignition cycle counter 4385
B.58.2 General denominator calculation 4386
B.58.3 Monitor individual numerator calculation 4386
B.58.4 Monitor individual denominator calculation 4387
B.58.5 Counter overflow treatment for monitor individual numerator and denominator 4388
B.58.6 Standardized vehicle operation for Rate-Based Monitoring 4389
B.58.7 Cold start conditions detection 4392
B.59 Rate-Based Monitoring (Appl. Inc.) 4395
B.59.1 Definition of diagnosis using RBM 4395
B.59.2 Inhibition of standardized vehicle operation or all numerators/denominators calculations4397
B.59.3 Clear rate base monitoring statistics 4400
B.59.4 Ambient air temperature adaptation to handle GS/DS data types differences 4401
B.60 Failure Classes 4402
B.60.1 Failure assignation 4403
B.60.2 Failure class definition 4404
B.60.3 Example 4406
B.60.4 Action for MIL relevance 4407
B.60.5 Failure Class Definition (Customer Specific) 4408
B.61 Lamp management 4409
B.61.1 Lamp Status Evaluation 4411
B.61.2 Lamp mode 4417
B.61.2.1  Predrive Check mode 4417
B.61.2.2 Normal mode 4422
B.61.2.3 All modes 4422
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B.62.1 External request management 4425
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B.66.2 SCDN usage for direct failure confirmation 4452
B.66.3 Definition of similar conditions load 4452
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B.69 Diagnosis Trouble Code Management (DTC)
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B.69.3 DTC deleting 4529
B.69.4 Calibratable DTC number 4530
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B.72 History memory (Appl. Inc.) 4537
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B.74.3 RBM interface: 4548
B.75 TAM Plausibility diagnosis 4551
B.76 TAM Plausibility Diagnostic (application incidence) 4565
B.76.1 General: 4565
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B.78 MAF deviation monitoring (Appl. Inc.) 4576
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C.24 Else (New Transition controller function activated) 4636
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D Torque Management 4664
D.1 Torque Coordination General 4687
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D.3.1 General Information 4692
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D.4 Adaptation of indicated engine torque 4697
D.4.1 General Information 4697
D.5 Torque Losses 4699
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D.21.2.1 Overboost strategy 1 4764
D.21.2.2 Overboost strategy 2 4765
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D.29.1 Engine speed filtered value 4795
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D.30.1 General Information 4799
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D.32 Converter Torque 4808
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D.33 Torque reserve for transmission 4820
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D.35 Torque Transient 4831
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D.46.1 Torque Monitoring Limitation 4884
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D.50.1 General Information 4904
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S e 96 [0 =] TSR OP RPN 107
FAC LSL GAIN AD LC_AD_CLR_ENG_AUX
USE corvoeeeeeeeeeee e 95 def 107
FAC MAF TRIM LC_AD_CLR_ENRD
75 86 Of 107
FAC_MFF_ADD_FAC_LAM_AD LC_AD_CLR_ENSD
U e 95 o =] SRR 107
FAC_MV_DIAG_DYN_LSL_UP LC_AD_CLR_ENTE
USE oot 95 O o 107
FAC_MV_DIAG_DYN_MAX_TOT_DC LC_AD_CLR_EVAP
USE cvoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen e eee e eee s eneenaenea. 97 def 107
FAC_TI_ST_AD_DIAGCP_OLD LC_AD_CLR_EXTD
USE oottt 96 ef o 107
FLOW_COR_CPS_OLD LC_AD_CLR_FQ
USE oottt 95 O i 108
FTL MMV LC_AD_CLR_FSD
U_SG ____________________________________________________________________________ 96 o 1= SRS 107
FTL_MMV_NEG_DIAG LC_AD_CLR_FTL
USE oot 95 def o 107
FTL MMV OLD LC_AD_CLR_IMM
USE v 96 def 107
FTL_MMV_POS_DIAG LC_AD_CLR_IVVT
USE cooeeiteis sttt 95 dOf o 107
FTL_MMV_REF_INI LC_AD_CLR_KNK
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| QO e 107
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USE oot eseae ettt 95 AEF e 107
IGA_AD2_KNK LC_AD_CLR_MWSS
USE - vevooeeeseesse e 95 A oo 107
IPLSL_MMV_VLD_FCUT LC_AD_CLR_PORT
USE .ovoveeaeeeeiacseessess s 95 Aef o 108
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LC AD CLR TPS M
def e 107 | MAF_DIF_SQ_TOT_CAM_OFS_AD_RES
LC_AD_CLR_TQLO US. . ettt eeuteeeeeea et eeeeaanne e e e et e e e e e e e e e e nnnne e e e e nnnneeee s 96
(o 1= USRS RRRRRRI 107 MAF_FAC_ALTI_MMV
LC_AD_CLR_TQSP USE . ttteieeieiteeeeeeetteeeeeaastreeeeeaaaeeaeeanareaeeeannaeaaeeannreeaens 95
AEf e, 107 MAF_MAX_TOT_DC
LC_AD_CLR_VIM U8B oreoee oot eee e ettt et 9
Qe s 108 MAF_MIN_TOT_DC
LC_CLR_ECU_RST_STATUS (USSR 96
AEF e 107 MAP_MAX_TOT_DC
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LC_RST_HIS_SPO US. . ettt eeuteeee e e et eeeesanne e e e e e e e e e nnee e e e e nnnne e e e e nnnneeee s 97
e 108 | MFF_ADD LAM CYL SEL_ADJ H_RES x
LC_RST_MAF_TRIM USE. . utieeeeiuteeeeeeettteeeeaaateeaeeeanaeeaeeenaaeaeeennnaeaeeeannraeaes 97
A e 87
LV_CAM_OFS_AD_END N
USE ittt e e 97 | N_32_MAX_TOT_DC
LV_CAM_OFS_AD _SYM_POS_ERR USE .o iiiiieee et et ettt et e e e e e e e e e e e e e b —r e aaaaaaaaaaaaaas 96
USE .ttt ettt ettt ettt ettt 96 | N_TCHA_MAX_TOT_DC
LV _DET FIRST VLD RES CAM_OFS_AD US . iiiiiee e e e e e et e ettt e e e e e e e e e e e e e e et b b aaaaaaaaaaaaaaas 97
USE 1. ittiee et ettt e e e ettt e e e e et e e e e e esee e e e e e e ttn e e e e e earaneeeeannrees 96 | NC_KWP_IO_CPD
LV_ERR_OBD_LSH_UP USB . it eeeiieee e e eetee e e e e ettt e e e et e e e e et e e e e et ae e e e e earaeae s 91
USE .ttt ettt e e e ettt e e e et e e e ettt e e e et e e e e e b r e e e e eenrees 95 | NC_KWP_IO_CRSCOTSN
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AEF e 109
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USE -ttt ettt e e e e e e e e e e e e e ettt et e e e e e e e e e e e e e ananeeaaaaas 95
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L8 96
LV_INH_FTL _NEW_DIAGCP [0 = S 90
USE 1eeetiee sttt e ettt e et e e et e e eate e e et e e e ebae e e nee e nnaeenareeenraeean 96 LU SR 93
LV_INH_T_ERU_DIAGCP_OLD NC_MAX RD_AR_NVMY
USE . eeteiee ettt e e e ettt e e e ettt e e e et e e e et e e e e e b r e e e eanres 96 (o= P RRRRN 109
LV_MAF_TRIM NC_NR_PROG_HIS
A e 86 AeF e 91
LV_PORT_AD BOL VLD
USE ettt ettt e e e e e e e e e e e ettt et et e e e e e e e e e e e e nnnnaeeeaaaaas 9% | P
LV PORT AD TOL VLD PORT_AV_GRD_CLOSE_MAX_TOT_DC
_use__ ....... _ ______________________________________________________ 96 [0 =T PP P PPN 97
LV PORT AD VLD PORT_AV_GRD_CLOSE_MIN_TOT_DC
TUSE oo 96 USB..iiiiiieiiie sttt 97
LV SEG AD AVL ER PORT_AV_GRD_OPEN_MAX_TOT_DC
TUSE oo 96 US. ettt ettt et e e et et et eee e et et ee e e et eee e 97
LV SEG AD LIM ER PORT_AV_GRD_OPEN_MIN_TOT DC
_use_T ..... _ ______ _ _________________________________________________________ 96 LSS 97
LV_STALL PRS_DIF_WG_ACR_SP_AD
USE et ettt et 95 USB. .ttt 95
LV VB OFF PSN_EDGE_AD_CAM_EX
T 95 US. ettt ettt et et et et e e ettt e et ere e 95
LV VB OFF ACT PSN_EDGE_AD_CAM_IN
B e 95 USB. oot 95
LV VIM AD REQ PUT_MDL_DIF_MMV_REL_MAX _TOT_DC
U e 96 L0 97
LV VIM AD VLD PUT_MDL_DIF_MMV_REL_MIN_TOT_DC
U oot 96 USE...iiiitiiiieie et 97
LV_VIM_SP_AD PUT_MES_MAX_TOT_DC
USE .ottt 96 USB...uiiiiiiiie ittt 96
PUT_MES_MIN_TOT_DC
U= 96
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SAVE_IGA_AV_MV SAVE_VLS_UP
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SAVE_ISAPWM_ISA SAVE_VS
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USE oottt ee e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e anaaaaaes 96 US e 96
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T_CTR_AMP_AD_CMPL TOIL MIN TOT DC
D11 R 96 use...nn . L 926
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(D11 R 97 use. S 95
T_MIN_PUC_VIM_AD TQ_DIF_IS_AD_INTER
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0.1 Software version information for external equipment

Output data:

Name Mode | Hex. limits Phys. limits | Resol. Unit

SW_NAME 0 V/O 0...FFh 0...255 1 -
SW version information part for 0 byte (Bit 0...15)

SW_NAME 1 | vio | o..FFh | 0...255 1 | -
SW version information part for 1 byte (Bit 0...15)

SW_NAME 2 | vio ]l o.FFh | 0..255 1 | -
SW version information part for 2 byte (Bit 0...15)

SW_NAME_3 | vio ] o.FFh | 0..255 1 e
SW version information part for 3 byte (Bit 0...15)

SW_NAME 4 | vio ]l o.FFh | 0..255 1 | -
SW version information part for 4 byte (Bit 0...15)

SW_NAME_5 | vio | o.FFh | 0..255 1 e
SW version information part for 5 byte (Bit 0...15)

Input data:

FUNCTION DESCRIPTION:

General information:

In order to show software version information at external monitoring equipment (ex, VMU),
version name values are defined. These values are prepared for A2L files of VMU. A2L file is
modified as ASAP formation for SAM2000 values and 6 bytes can express the software

information.

Software name can be composed of 6 byte and every one byte means one name of

SW_NAME_x

Example ) 670G30 = 36, 37, 30, 47, 33, 30 [hex] : SW_NAME_x

Formula section:

Activation: once at reset
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0.2 End-Of-Line Trimming of analog MAF Signal Input

Output data:

Name Mode | Hex. limits Phys. limits | Resol. Unit
LV_MAF_TRIM VIS 0...1H 0...1 1 -
flag to indicate a performed MAF Trimming
STATE_MAF_TRIM VIS 00H "Trim done' 1 -
FFH '"Trim not done'
Status Information for MAF Trimming from ECU Production Line (copied from address 6000h...6001h)
V_MAF_TRIM | vs | o0.3FFH | 0..4995 |o0.00488]| Vv
voltage of MAF signal input measured with C V. MAF TRIM NOM input
FAC_MAF_TRIM Jviors] o.fFH | 09..11 ] o.00078 | -
stored MAF Trimming Factor from ECU Production Line as ratio between measured and nominal voltage

Input data:
[ I | | |

FUNCTION DESCRIPTION:

General information:

In order to compensate the Voltage Tolerance of the ECU internal Reference Voltage Supply
which is used to evaluate the MAF Sensor Signal Input, a Trimming Value is determined
during the ECU Production Process at the Manufacturing End-of-Line Test.

A nominal Trimming Voltage C_V_MAF_TRIM_NOM (typically 4.000 V) is applied from an
external Precision Device to the ECU MAF Signal Input and then measured inside the ECU.

The MAF-Signal Voltage inside the ECU is measured 10 times and then averaged. The
averaged Value is stored in the non-volatile Memory and used to calculate the Trimming
Value as Ratio between the measured Voltage and the nominal Voltage.

The Trimming Value is limited to +/- 10 % (FAC_MAF_TRIM =0.9 ... 1.1).

Measured Values which are outside the allowed tolerance window indicate a too high ECU
Hardware Tolerance or a wrongly adjusted nominal Voltage and reject the ECU from the
Production Line for Rework.

The Trimming Value is determined only once in the ECU Lifetime during the VXI Test.
As the Trimming Value is unique to the ECU hardware, it is never overwritten or erased.

For Testing Purpose it is possible to switch from the trimmed value to the init value by a
calibration constant. The trimmed value remains in the memory, but the read-out correction
value is then changed to the initialization values.

Memory Address Description

6000...6001 h Trimming Status Information:
O00FF h = Trimming Value available
0000 h = no Trimming Value available

6002...6003 h V_MAF_TRIM
Range: 0...3FF hex = 0...4.995 phys
6004...6005 h Complement of V_MAF_TRIM
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Application conditions:

Initialisation: the Initialization is performed only when no Trimming was done before
or the Trimming has been reset by LC_RST_MAF_TRIM for testing.

If LV_MAF_TRIM = 0 from NVMY

then

(no Trimming Values available)

if STATE_MAF_TRIM = 00 h (read from Address 6000h...6001h)
(to check if MAF Trimming was done at ECU Production Line)

and MAF Trimming Value from Address 6002h...6005h is valid
then V_MAF_TRIM = saved value from Address 6002h...6005h

FAC_MAF_TRIM =V_MAF_TRIM /C_V_MAF_TRIM_NOM
(calculation of Trimming Factor from saved Trimming Value)

LV_MAF_TRIM = 1

else V_MAF_TRIM = C_V_MAF_TRIM_NOM

FAC_MAF_TRIM = 1

else (Trimming Values are available)
FAC_MAF_TRIM = FAC_MAF_TRIM from NVMY

V_MAF_TRIM =

Recurrence: 1 sec

V_MAF_TRIM from NVMY

Activation:  always active

Deactivation: no Deactivation

Formula section:

Reset of the Trimming

Values for Testing Purpose:

If LC_RST_MAF_TRIM =1
then V_MAF_TRIM = C_V_MAF_TRIM_NOM (to apply neutral init values)
FAC_MAF_TRIM = 1

Calibration data:

(to apply neutral init values)

(to apply neutral init values)

(to indicate that Trimming is available)

(Reset of Trimming Value requested)

Name

Dim Hex. limits

Phys. limits

Resol. Unit

C_V_MAF_TRIM_NOM

1 0...3FFH

0...4.995

0.00488 V

nominal Voltage from external device for MAF Signal Trimming

LC RST MAF_TRIM

I 0...1H

0...1

1 -

for testing purpose the Trimming can be reset to init values
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0.3

Determination and Storage of ECU Reset Status

Output data:

Name Mode | Hex. limits Phys. limits | Resol. Unit
ECU_RST STATUS SW 1 Vv/O/S| 0...FFFFh 0...65535 1 -
ECU SW Reset Status (Bit 0...15)
ECU RST STATUS SW 1 HB Jviors]  o.FFh | 0.255 | 1 | -
ECU SW Reset Status (Bit 8...15)
ECU RST STATUS SW 1 LB Jviors]  o.FFh ] 0.255 | 1 | -
ECU SW Reset Status (Bit 0...7
ECU RST STATUS SW 2 | vio/s| 0...FFFFh 0..65535 | 1 e
ECU SW Reset Status (Bit 16...31)
ECU RST STATUS SW 2 HB Jviors]  o.FFh ] 0...255 | 1 | -
ECU SW Reset Status (Bit 24...31)
ECU RST STATUS SW 2 LB |vors] o.FFh | 0.255 | 1 | -
ECU SW Reset Status (Bit 16...23)
ECU RST STATUS HW Jvio/s] o..FFFFh | 0..65535 | 1 |
ECU HW Reset Status (Bit 0...15)
ECU_RST STATUS HW HB Jviors] o..Ffh | 0.255 | 1 | -
ECU HW Reset Status (Bit 8...15)
ECU RST STATUS HW LB Jviors]  o.FFh | 0...255 | | -
ECU HW Reset Status (Bit 0...7)

Input data:

[BIOS RST GET STATUS|BIOS RST IS STATUS VALID] |

FUNCTION DESCRIPTION:

General information:

In order to support the root-cause identification after a non-power-on ECU Reset, the
available background information from 1/O Software is read out and stored to the non-volatile
memory. The stored information is only written or overwritten by unexpected resets.

The BIOS driver for the Reset provides a basic interface BIOS_RST_GET_STATUS which
describes the status of processor reset unit and cause of ECU reset, if one occurs.

There are two groups of possible reset causes:
- SW-caused resets (described by ECU_RST_STATUS_SW_1/2)
- HW-caused resets (described by ECU_RST_STATUS_HW)

Formula section:

Activation: once after any Reset
1. when ECU is reset through KWP service request, ECU RESET
2. when Reprogramming Session gets started

If BIOS_RST_IS_STATUS_VALID

Deactivation:

(to determine non-power-on Reset)

then write data from BIOS_RST_GET_STATUS
into ECU_RST_STATUS_SW._1
and ECU_RST_STATUS SW_2
and ECU_RST _STATUS HW

Chapter
Basic SW General Operation

Baseline

691F00

Include File

5W001C01.00A

Designed by GC Shin
Released by 5. Raab

Date

Department

2008-05-27 SV P GSES

2008-05-27 SV P GS Sys2 PL

Sign

(Onfinental

Designation

Engine Management System HMC Theta Il ETC/BIN

Document Key

E150-024.49.01 SPE 000 20.0

Pages

88 of 5555

Ichon(ICH)

Copyright ( C ) Continental AG 2008

A4 : 2004-06




Transmittal, reproduction, dissemination and/or editing of this document
as well as utilization of its contents and communication there of to

others without express authorization are prohibited. Offenders will be

held liable for payment of damages. All rights created by patent grant or

registration of a utility model or design patent are reserved.

general specification

SW Reset Status

Bit | Description Value ‘1’ Value ‘0’
31 Machine check reset status Reset has occurred | Reset has not occurred
30 | Alignment reset status Reset has occurred | Reset has not occurred
29 | Program exception reset status Reset has occurred | Reset has not occurred
28 | Software emulation reset status Reset has occurred | Reset has not occurred
27 | Instruction protect reset status Reset has occurred | Reset has not occurred
26 | Data protect reset status Reset has occurred | Reset has not occurred
gi Sys exception reserved Reset has occurred | Reset has not occurred
23 | Trace reset status Reset has occurred | Reset has not occurred
22 | Data break reset status Reset has occurred | Reset has not occurred
21 Instruction break reset status Reset has occurred | Reset has not occurred
20 | Maskable break reset status Reset has occurred | Reset has not occurred
19 | NMI break reset status Reset has occurred | Reset has not occurred
18
17 | Debug exception reserved Reset has occurred | Reset has not occurred
16
15 | FP unavailable reset status Reset has occurred | Reset has not occurred
14 | FP assist reset status Reset has occurred | Reset has not occurred
13
12
1 g) FP exception reserved - -
09
08
07 | System call reset status Reset has occurred | Reset has not occurred
06
05
04
03 | System call exception reserved - -
02
01
00
HW Reset Status

Bit | Description Value ‘1’ Value ‘0’
15 | External hard reset status (EHRS) Reset has occurred | Reset has not occurred
14 | External soft reset status (ESRS) Reset has occurred | Reset has not occurred
13 | Loss of lock reset status (LLRS) Reset has occurred | Reset has not occurred
12 | Software watchdog reset status (SWRS) Reset has occurred | Reset has not occurred
11 Checkstop reset status (CSRS) Reset has occurred | Reset has not occurred
10 | Debug port hard reset status (DBHRS) Reset has occurred | Reset has not occurred
09 | Debug port soft reset status (DBSRS) Reset has occurred | Reset has not occurred
08 | JTAG reset status (JTRS) Reset has occurred | Reset has not occurred
07 | On-chip clock switch (OCCS) Reset has occurred | Reset has not occurred
06 | lllegal bit change (ILBC) Reset has occurred | Reset has not occurred
05 | Glitch detected on PORESET pin (GPOR) | Reset has occurred | Reset has not occurred
04 | Glitch detected on HRESET pin (GHRST) | Reset has occurred | Reset has not occurred
03 | Glitch detected on SRESET pin (GSRST) | Reset has occurred | Reset has not occurred
02
01 Reserved - -
00
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0.4 Siemens Logistic Information — Description

Output data:

Name Mode | Hex. limits Phys. limits | Resol. Unit
sam_name_ecu[8] O 0...FFh 0...255 1 -
SAM name of ECU-SW
sam_name[8] | o | 0..FFh | 0...255 1 | -
SAM name of calibration
NC KWP |0 RSCOTSNI10] | o | 0..FFh | 0...255 1 | -
RepairShopCode or TesterSerialNumber
NC_KWP_ |0 PD[4] | o | 0...FFh | 0..255 1 | -
Software ProgrammingDate
NC KWP IO CRSCOTSNI[10] | o | o.FFh | 0...255 1 | -
Calibration RepairShopCode or TesterSerialNumber
NC_KWP_|0 CPD[4] | o | 0...FFh | 0...255 1 | -
Calibration ProgrammingDate
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0.5 Customer Logistic Information configuration

0.5.1  Customer logistic information fied

0.5.1.1 Calibration reprogramming history data

Name Mode | Hex. limits Phys. limits | Resol. Unit
CAL_PROG_TESTER_NR_HIS i[10] o] 0..FFH 0...255 1 -
Repair shop code or tester serial number used for calibration reprogramming
CAL PROG DATE HIS i[4] | o | o.FrH | 0...255 K | -

Calibration programming date (Format: YYYY/MM/DD)

CAL NAME_HIS i[8]

o | o.FFH | 0...255 |

ECU calibration identifier

Input data:

10]

NC_KWP_IO_CRSCOTSN]] NC_KWP_IO_CPD[4] sam_name[8]

Configuration data:

Name

Dim Hex. limits | Phys. Limits

Resol. Unit

NC_NR_PROG_HIS

- 0...255H 0...255

[

Size of reprogramming history memory

0.5.2 Local configuration data:

Data

Value

NC_NR_PROG_HIS

10 Size of reprogramming history memory
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PHYSICAL IMPLEMENTATION

FUNCTION DESCRIPTION:

Any time the calibration data is programmed via KWP2000 service, the following data are
stored in the logistic area of the Siemens Boot SW:

Description Variables located in ASW | Variables located in Siemens
logistic area (ALIF_Sl and |Boot Block (SBLIF_CU)
ALIF_CU)

Tester serial Number NC _KWP_IO CRSCOTSN |CAL PROG _TESTER NR_HIS i
or Repair shop code

Calibration NC_KWP_IO_CPD CAL_PROG_DATE_HIS i
programming Date

ECU Calibration sam_name CAL_NAME_HIS i
Identifier

Application conditions:

Initialisation: at programming of SIEMENS Boot Block: all variables = OxFFh

Recurrence: -

Activation: by KWP2000 service STRBLI with RELI 01h

Formula section:

The following action must be done BEFORE StartRoutineByLocallD service to erase data:
If (CAL_NAME_HIS_[NC_NR_PROG_HIS — 1][0..7] = OxFF) /* Last entry for calibration

reprogramming history not yet filled

and (SW_NAME_HIS_[NC_NR_PROG_HIS — 1][0..7] = OxFF) /* Last entry for software

reprogramming history not yet filled
Then Search next free entry (=x) in Calibration reprogramming history starting at 0
Copy actual data to position x in history:
CAL_PROG_TESTER_NR_HIS x=NC_KWP_IO_CRSCOTSN
CAL_PROG_DATE_HIS x =NC_KWP_IO_CPD
CAL_NAME_HIS_x = sam_name

Endif
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0.5.2.1 Software reprogramming history data

Output data:

Name Mode | Hex. limits Phys. limits | Resol. Unit
SW_PROG _TESTER_NR_HIS i[10] (@) 0...FFH 0...255 1 -
Repair shop code or tester serial number used for SW reprogrammin
SW_PROG DATE_HIS i[4] | o | o.FFH | 0..255 1 | -
Software programming date (Format: YYYY/MM/DD)
SW _NAME HIS i[8] | o | o.FrH | 0...255 K | -
ECU Software identifier

Input data:

| NC KWP 10 RSCOTSN | NC KwP 10 PD | sam name _ecu | |

PHYSICAL IMPLEMENTATION

FUNCTION DESCRIPTION:

Any time the software is programmed via KWP2000 service, the following data are stored in
the logistic area of the Siemens Boot SW:

Description Variables located in ASW | Variables located in Siemens
logistic area (ALIF_Sl and |Boot Block (SBLIF_CU)
ALIF_CU)

Tester serial Number NC_KWP_IO_RSCOTSN SW_PROG _TESTER_NR HIS i
or Repair shop code

SW programming NC_KWP_IO_PD SW_PROG _DATE_HIS i
Date

ECU Software sam_name_ecu SW_NAME_HIS i
Identifier

Application conditions:

Initialisation: at programming of SIEMENS Boot Block: all variables = OxFFh

H 5
E st
3ozt
29858
$228g
STLFe
£5o88
Scfge Recurrence: -
g52is
g2288
GETES
©S8£35%
§2°%5¢g
Scgez
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Activation: by KWP2000 service STRBLI with RELI 00h

Formula section:

The following action must be done BEFORE StartRoutineByLocallD service to erase code:
If (CAL_NAME_HIS_[NC_NR_PROG_HIS — 1][0..7] = OxFF) /* Last entry for calibration

reprogramming history not yet filled

and (SW_NAME_HIS_[NC_NR_PROG_HIS - 1][0..7] = OxFF) /* Last entry for software

reprogramming history not yet filled

Then Search next free entry (=x) in Software reprogramming history starting at 0

Copy actual data to position x in history:
SW_PROG_TESTER_NR_HIS_x =NC_KWP_IO_RSCOTSN
SW_PROG_DATE_HIS x =NC_KWP_IO_PD
SW_NAME_HIS x =sam_name_ecu

Endif

0.5.2.2 Locked by timer information for immobilizer

Output data:

Name Mode | Hex. limits Phys. limits

Resol. Unit

BF_LOCKED BY TIMER[32] 0 0..FFh 0...255

1 -

Bitfield, that indicates number of times entered state LOCKED BY TIMER

Application conditions:

Initialisation: at programming of SIEMENS Boot Block: all entries = OxFFh

Formula section:

For more information

see immobilizer specification.
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0.6

Output data:

Erasement of adaptation values

Name Mode | Hex. limits Phys. limits | Resol. Unit
LV VB OFF V 0..1H 0...1 1 -
Battery disconnected.
LV_VB_OFF_ACT | vio | 0..1H | 0..1 1 1 1 -
Filtered battery disconnected information bit.

Input data:

CONF_FMY_RST

CONF_AD_RST

ECU_RST_STATUS_SW_
1

ECU_RST_STATUS_SW_
1 HB

ECU_RST_STATUS_SW_
1 LB

ECU_RST_STATUS_SW_
2

ECU_RST_STATUS_SW_
2 HB

ECU_RST_STATUS_SW_
2 LB

ECU_RST_STATUS_HW

ECU _RST_STATUS_HW_
LB

ECU_RST_STATUS_HW_
HB

TPS_AD_MMV_IS

V. TPS AD LIH 1

C V TPS SP LIH 1

V TPS AD LIH 2

C V TPS SP LIH 2

V_TPS AD BOL 1

C V TPS AD BOL INI 1

V_TPS AD BOL 2

C V TPS AD BOL INI 2

AR RED AD_ADD

AR RED AD ADD MMV

AR RED AD FAC

AR RED AD _FAC COR

CTR_AR_RED_AD_ADD_

AMP_AD

CTR_AR_RED_AD_ADD_

MAF_FAC_ALTI_MMV

FAST ENA
PSN_EDGE_AD_CAM_IN[|[PSN_EDGE_AD_CAM_EX| TECU_MAX DIST
NC_NR_EDGE_CAM_IN][ [NC_NR_EDGE_CAM_EX][

NC NR CAM CBK] NC NR CAM CBK]

TAM TCO STOP T AST STOP LV STALL
IGA_AD1_KNK x__N__MA IGA_AD2_KNK KNKS_CMD_GAIN_AD_x I[MFF_ADD_LAM_AD|NC_C

F[8][6] BK_EX NR]
FAC_L_RNG_LAM_ADI[NC|FAC_H_RNG_LAM_ADI[NC| FAC_MFF_ADD_FAC LA | CTR_COLD_ST LS_UP

CBK_EX_NR] CBK_EX_NR] M _AD[NC CBK_EX NR]
CTR_COLD_ST_LS DOW|EGY_DEW_INT_TUBE[NC|EGY_DEW_INT_CAT_1[N|EGY_DEW_INT_CAT 2[N
N NR TUBE MDL] C NR CAT MDL] C NR CAT MDL]
EGY_DEW_INT_TUR[NC_|TEMP_TUBE[NC_NR_TUB TEMP_CAT TEMP_TUR[NC_NR_TUR |
NR TUR MDL] E_MDL] MDL]
T DLY_|_AD_LAM_ADJIN|T_DLY_|_AD_LAM_ADJ C TQ_DIF_IS_AD TQ_DIF_IS_AD_INTER
C_CBK_EX_NR] AT _DIAGINC_CBK_EX_N
R]
TQ_DIF_IS_AD_CONV |TQ _DIF_IS_AD_ACC_1_IN|TQ_DIF_IS_AD_CONV_IN| TQ_DIF_IS_AD_ACC_CO
TER TER NV INTER

TQ DIF_IS AD_ACC

CPPWM_AD MEM

FLOW _COR _CPS OLD

IVVTHPWM_AD IN_i[12]

IVWTHPWM_AD_EX_i[12]

IVVTHPWM_AD_AS_IN_i[1

IVVTHPWM_AD_AS_EX_i[

CAM_DIF_DIAG_STAT_S

2] 12] AE IVVT IN i
CAM_DIF_DIAG_STAT_S | CAM_DIF_DIAG_DYN_SA|CAM DIF_DIAG_DYN_SA| PUT_WG_OPEN_AD
AE VT EX i E IVWT IN i E_IVVT EX i
PRS_DIF_WG_ACR_SP_A|V_DIF_MAX_MWSS_DIAG|LV_ERR_TCO_PREL DET| FTL_MMV_REF_INI
D

FTL_MMV_POS DIAG

FTL_MMV_NEG_DIAG

CTR_FCO_FTL_STUCK

R_IT_THD_OBD_LSH_UP[
NC CBK EX NR]

R_IT_OBD_LSH_UP[NC C

LV_ERR_OBD_LSH_UP

FAC_LSL_GAIN_AD[NC_C

IPLSL_MMV_VLD_FCUT[N

BK _EX NR] BK_EX NR] C CBK _EX NR]
IPLSL_VARI_VLD_FCUT[NJFAC_DIAG_DYN_LSL_UP[|FAC_MV_DIAG_DYN_LSL|VLS_UP_DIAG_SAVE_PU
C_CBK_EX_NR] NC_CBK_EX_NR] _UP[NC_CBK_EX_NR] |C_LSL_UPINC_CBK_EX_
NR]
LAMB_THD_VPLSL_LIM[N|R_IT_THD_OBD_LSH_DO|R_IT_OBD_LSH_DOWNIN|DELTA_CRK_DIF_MAX_E
C CBK_EX _NR] WNINC_CBK_EX _NR] C _CBK_EX _NR] R
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CTR_SEG_AD_ER

LV_SEG_AD_AVL_ER

LV_SEG_AD_LIM_ER

SEG_AD_MMV_ERI|NC_C

YL NR]
CTR_STOP_FSD T AST ADD OLD  |TEMP_COR DIAGCP OL |FAC TI_ST_AD_DIAGCP_
D OLD

DTP_MOD 6 DTP_DIF_ MOD 6 DTP_DIF COR MOD 6 | DTP DIF_ ACT MOD 6
DTP_DIF_FUC_MISS_DIA|FAC_DIAM_DIAGCP_MOD|V_DTP_DIF_PLAUS_MOD| DTP_PLAUS_H_MOD_6
G MOD 6 6 6
DTP_PLAUS_L_MOD_6 |EFF_CAT DIAGINC_CBK_|CTR_CAT DIAG_TOT[NC|EFF_CAT_DIAG_OBDINC
EX_NR] CBK_EX NR] CBK_EX NR]
EFF_CAT_MAX_DIAG_OB| CTR_MIS_TOT_NVMY CTR_MIS_TOT DC _ |CTR_MIS_DC_CYL[NC_C
DINC CBK EX NR] YL NR]

CTR_MIS_DC_MMV_CYL[

SUM_TQI_REQ_LIM

RATIO_TQI_BAS_MAX_S

LV_PORT AD_VLD

NC CYL NR] TND 2
V_PORT AD TOL C V PORT AD TOL V_PORT AD BOL C V _PORT AD BOL
V_PORT TOL V_PORT BOL V VIM AD_LONG V_VIM AD_SHO
CPU_LOAD_MAX_TOT D| PV_AV_MAX_TOT DC |PV_AV_GRD_MAX_TOT_|PUT_MES_MAX_TOT _DC

C DC

PUT MES MIN TOT DC

TCO MAX_TOT DC

TCO MIN TOT DC

TOIL MAX_TOT DC

TOIL MIN TOT DC

TIA MAX TOT DC

TIA_ MIN_ TOT DC

MAF_MAX TOT DC

MAF _MIN TOT DC

CTR CST LOW ALTI

CTR_CST HIGH ALTI

CTR_WST

CTR HST LOW ALTI

CTR HST HIGH ALTI

T ERU IS

T ERU PL

T ERU FL

T ALL DIAG_READY

N 32 MAX TOT DC

TQ_AV_MAX TOT DC

V_FTL_SUB_REF_INI

V_FTL_SUB_POS _DIAG

CTR_FCO_FTL_SUB_STU
CK

V_FTL_SUB_NEG_DIAG

CAM_INT_PAS_RTD_SAE

CAM_INT_PAS_ADC_SAE

LAMB_DELTA_AD_LAM_A

TCO_MIN_LAM_AD_WUP[

IVVT N i IVWT EX i DJ[NC CBK EX_NR] NC CBK EX NR]
FAC_LAM_TCO_MIN[NC_[TCO_A_LAM_AD_WUPIN |[FAC_LAM_TCO_A[NC_CB|[TCO_B_LAM_AD_WUP|N
CBK_EX NR] C CBK EX NR] K EX NR] C CBK EX NR]
FAC_LAM_TCO B[NC_CB|[TCO_C_LAM_AD_WUPIN|[FAC_LAM_TCO_C[NC_CB|TCO_D_LAM_AD_WUPIN

K EX NR] C CBK EX NR] K EX NR] C CBK EX NR]
FAC_LAM_TCO_D[NC_CB|TCO_E_LAM_AD_WUPIN [FAC_LAM_TCO_E[NC_CB|SEG_AD_MMV_ER_L[NC |
K_EX_NR] C_CBK_EX_NR] K_EX_NR] CYL_NR]
SEG_AD_MMV_ER_MID|N| SEG_AD_MMV_ER_H[NC FTL_MMV_OLD T_AST_INIT_COR_OLD

C CYL NR] CYL NR]
T_INH_FTL_NEW _DIAGC |LV_INH_T_ERU_DIAGCP_| LV_INH_FTL_NEW DIAG| TAM_FUEL_TEMP
P oLD CP
FTL MMV LV VIM AD VLD C V_VIM SHO INI C V_VIM LONG INI
V_VIM LONG V_VIM_SHO STATE_VIM _AD LV VIM AD REQ
LV_VIM_SP_AD T_MIN_PUC VIM_AD | C_T_MIN_PUC_VIM_AD |MAF_DIF_SQ_TOT_CAM_
OFS_AD_RES[NC_NR_OP
P _CAM OFS AD]
LV IM VB OFF LV _PORT AD BOL VLD | LV PORT AD TOL VLD | FTL SAVE FQ ST AD
FAC_FQ_ST _AD_SAVE_R|FAC_FQ_ST AD_SAVE_R|FAC_FQ_ST_AD_SAVE_R|CAM_OFS_IVVT_IN[NC_N
NG 1 NG 2 NG 3 R OPP_CAM OFS AD]

CAM_OFS_IVWT_EX|NC_
NR_OPP_CAM_OFS_AD]

LV_DET_FIRST VLD_RES
| CAM_OFS_ADINC_NR_O

CTR_CAM_OFS_AD_RES
NOT_PLAUS[NC_NR_OP

LV_CAM_OFS_AD_SYM_
POS_ERRINC_NR_OPP_

PP CAM OFS AD] P CAM OFS AD] CAM OFS AD]
T CTR_AMP_AD_CMPL |C_FAC_FQ_ST _AD_SAVE|C_FAC_FQ_ST AD_SAVE|C_FAC FQ_ST AD_SAVE
_RNG 1 “RNG 2 "RNG 3
C FTL SAVE FQ ST AD] DATA SAVE CASE SAVE DIST SAVE_N[10]
SAVE_TCO[10] SAVE TPS[10] SAVE_VB[10] SAVE_TIA[10]
SAVE_VLS_UP[10] SAVE_VLS_DOWN[10] | SAVE_FAC_LAM_COR_C| SAVE_FAC_LAM_AD[10]
MN[10]
SAVE_MFF_ADD_LAM_A SAVE_MAF[10] SAVE_MAF_MES[10] |SAVE_MAP_MES_BAS[10]
D[10]
SAVE_LV_RLY_EFP[10] SAVE_VS[10] SAVE_AMP_AD[10] SAVE_IGA AV_MV[10]

Chapter

Basic SW General Operation

Baseline

691F00

Include File

5W000U01.00Q

Designed by GC Shin
Released by G. Raab

Date Department

Sign

2008-05-27 SV P GSES
2008-05-27 SV P GS Sys2 PL

(Onfinental

Designation

Engine Management System HMC Theta Il ETC/BIN

Document Key

E150-024.49.01 SPE 000 20.0

Pages

96 of 5555

Ichon(ICH)

Copyright ( C ) Continental AG 2008

A4 : 2004-06




Transmittal, reproduction, dissemination and/or editing of this document
as well as utilization of its contents and communication there of to

others without express authorization are prohibited. Offenders will be

held liable for payment of damages. All rights created by patent grant or

registration of a utility model or design patent are reserved.

general specification

SAVE_TI_1_0[10]

SAVE_AR_RED_DIF_REL[
10]

SAVE_CPPWM[10]

SAVE_CL_MMV[10]

SAVE_LV_CS[10]

SAVE_CTR_DMF[10]

SAVE_LV_ENG_OFF_DM
F_IGN[10]

SAVE_LV_ENG_OFF_DM
F_INJ[10]

SAVE_LV_ENG_OFF_DM
F_TPS_ISA[10]

SAVE_ECU_RST_STATU
S HWI[10]

SAVE_ECU_RST_STATU
S SW_1[10]

SAVE_ECU_RST_STATU
S SW 2[10]

SAVE_LV_IGN_INJ_LOCK
_REQ[10]

SAVE_LV_IMOB_INJ_OFF
[10]

SAVE_LV_IMOB_IGC_OF
F[10]

SAVE_TQI_ASR_REQ[10]

SAVE_TQl_MSR_REQ[10]

SAVE_TQI_ASR_SLW_RE
Q[10]

SAVE_TQl_GS_REQ[10]

SAVE_SPK_RTD_TCU[10]

SAVE_OBD_TPS_AV_1[10
]

SAVE_OBD_TPS_AV_2[10
]

SAVE_OBD_PV_1[10]

SAVE_OBD_PV_2[10]

SAVE_ISAPWM_ISA[10]

SAVE_TPS_SP[10]

SAVE_LV_OFF_IV_MON[1
0]

SAVE_LAMB_LS_UP[10]

SAVE_ERR_INTM_DIAG |

CAM_OFS_IVVT_IN_MAX

CAM_OFS_IVVT_EX_MAX

CAM_OFS_IVVT_IN_MIN_

NST ACT[10] “TOT DC _TOT DC TOT DC
CAM_OFS_IVVT_EX_MIN|CTR_SP_REQ_CAM_ADJ|AR_RED_AD_CAM_AD_M|AR_RED_AD_CAM_AD_MI
TOT DC MAX_TOT DC AX_TOT DC N TOT DC
AR_RED_AD_ADD_DIF_M|AR_RED_AD_ADD_DIF_M|AR_RED_SUM_REL_MAX|AR_RED_SUM_REL_MIN_|
AX_TOT DC IN TOT DC TOT DC TOT DC
PUT_MDL_DIF_MMV_REL|PUT_MDL_DIF_MMV_REL|T_VIM_SWI_MEC_LONG_|T_VIM_SWI_MEC_SHO_M
MAX_TOT DC MIN TOT DC MAX_TOT DC AX_TOT DC
FAC_L_RNG_LAM_AD_M|FAC_L_RNG_LAM_AD_MI|FAC_LAM_OUT MAX_TO|FAC_LAM_OUT MIN_TOT

AX_TOT DC N TOT DC T DC " DC
MFF_ADD_LAM_AD_MAX|MFF_ADD_LAM_AD_MIN_|T_MAX_FSD_LAM _LIM_M|T_MIN_FSD_LAM_LIM_M
TOT DC TOT DC AX_TOT DC AX_TOT DC
MFF_ADD_LAM_CYL_SEL|LAM_CYL_SEL_ADJ_FAC| TTIP_UP_MAX_TOT DC[| TTIP_UP_MIN_TOT_DC
ADJ H RES x X NC CBK EX NR] INC_CBK_EX NR]

TCC_ERR_OBD_LSH_DO
WN_MAX_TOT_DC

EFF_CAT DIAG_MAX_TO
T_DCINC_CBK_EX_NR]

FAC_MV_DIAG_DYN_MA
X_TOT_DC[NC_CBK_EX_

V_PORT_OPEN_MAX_TO
T DC

[NC CBK_EX NR] NR]
V_PORT_OPEN_MIN_TOT|V_PORT_CLOSE_MAX_T [V_PORT_CLOSE_MIN_TO|PORT_AV_GRD_OPEN_M
DC OT DC T DC AX_TOT DC
PORT_AV_GRD_OPEN_M|PORT_AV_GRD_CLOSE_|PORT_AV_GRD_CLOSE_| CAM_OFS_IVVT_IN_1
IN TOT DC MAX_TOT DC MIN_TOT DC
CAM_OFS_IVWT _EX_1 | LV_CAM_OFS_AD_END |CAM_OFS_IVVT_IN_1_PR|CAM_OFS_IWT EX _1_P
EV REV

MAP_MAX TOT DC

MAP _MIN TOT DC

VS MAX_TOT DC

TOIL GB_MAX_TOT DC

FAC_DIAM_DIAGCP_MAX

VLS_UP_MAX_TOT DC

VLS_UP_MIN_TOT_DC

VLS_DOWN_MAX_TOT D

TOT DC C
VLS_DOWN_MIN_TOT_D |RATIO_MV_CYC_AFL_MA|RATIO_MV_CYC_AFR_MA|RATIO_MV_CYCNR_AFL_
C X _TOT DC X TOT DC MAX TOT DC
RATIO_MV_CYCNR_AFR_| N_TCHA_MAX_TOT_DC
MAX_TOT DC

General information:

The adaptation values can be erased in several ways:

- via KW2000-protocol

- after battery disconnection detected
- with application system by calibration

The adaptation values can be erased in SAM2000 by the calibration constant LC_AD_CLR
(all adaptation values) or by the calibrations LC_AD_CLR_xxx (individual adaptation values).

The Reset is effective immediately and only at the transition from LC_AD_CLR(_xxx)=0 to 1.
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general specification

Note : additionally to the erasement of adpatation values, an erasement of the failure
memory can be performed. More informatino available in chapter A.

Application recurrence: once after system reset.
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0.6.1 Erasement after battery disconnection

A hardware with one bit-memory characteristic is provided which detects at system start up if
the ECU or the battery was disconnected since the last housekeeping phase.

If a disconnection is configured and detected, and erasement of non volatile memory is
configured the adaptation values will be reset like described below.

Formula section:

Detection of battery-off :
If CONF_FMY_RST =1
or CONF_AD_RST >0
then LV _VB_OFF_ACT =LV_VB_OFF (One-Bit Memory is set)
else LV VB OFF_ACT=0 (reset One-Bit Memory)

Remark : The flag LV_VB_OFF is set to 1 if the battery has been disconnected since
the last driving cycle : LV_VB_OFF = LV_IM_VB_OFF

Erasement of failure memory:
If LV_VB_OFF =1
then If CONF_FMY_RST=0 then the failure memory is not reset
If CONF_FMY_RST =1 then the failure memory is reset

Erasement of adaptative values from the memory :
If LV_VB_OFF =1

then If CONF_AD RST=0 then the adaptation values are not reset
If CONF_AD_RST =1 then all the adaptation values are reset
If CONF_AD_RST =2 then only some adaptation values are reset. See

details in the table below.

Remark : After the first power latch phase after battery disconnection, it takes at least 50 ms
until the One-Bit Memory is reset.

Chapter Baseline Include File
Basic SW General Operation 691F00 5W000U01.00Q
Date Department Sign
Designed by GC Shin 2008-05-27 SV P GSES
Released by G. Raab 2008-05-27 SV P GS Sys2 PL
Designation
Engine Management System HMC Theta Il ETC/BIN
3 an
(onfinenfal &
Document Key Pages
E150-024.49.01 SPE 000 20.0 99 of 5555

Ichon(ICH) Copyright ( C ) Continental AG 2008 A4 : 2004-06




Transmittal, reproduction, dissemination and/or editing of this document
as well as utilization of its contents and communication there of to

others without express authorization are prohibited. Offenders will be

held liable for payment of damages. All rights created by patent grant or

registration of a utility model or design patent are reserved.

general specification

0.6.2 Adaptation values to be reset
Category Variable reset value LC_AD_CLR xx \(;EF*
0 |ECU reset status |[ECU_RST_STATUS_SW_1 Oh Ic_clr_ecu_rst_stat| no
ECU_RST_STATUS_SW_1_HB Oh us
ECU_RST_STATUS_SW_1_LB Oh
ECU_RST_STATUS_SW_2 Oh
ECU_RST_STATUS_SW_2_HB Oh
ECU_RST_STATUS_SW_2_ LB Oh
ECU_RST_STATUS_HW Oh
ECU_RST_STATUS_HW_HB Oh
ECU_RST_STATUS HW_LB Oh
0 [(Max CPU_LOAD |CPU_LOAD_MAX_TOT_DC Oh Ic_rst_fleet_stc no
4 |TPS Adaptation |- For non-ETC system see chap. 4 Ic_ad_clr_tps yes
TPS_AD_MMV_IS
- For ETC system **)
V_TPS_AD_LIH_1 C_V_TPS_SP_LIH_1 no
V_TPS_AD_LIH_2 C_V_TPS_SP_LIH_2
V_TPS_AD_BOL_1 C_V_TPS_AD_BOL_INI_1
V_TPS_AD BOL 2 C_V_TPS_AD BOL_INI_2
4 |Reduced area [AR_RED_AD_ADD Oh Ic_ad_clr_imm yes
controller AR_RED_AD_ADD_MMV Oh
AR_RED_AD_FAC Oh
AR_RED_AD_FAC_COR Oh
CTR_AR_RED_AD_ADD_FAST Oh
4 |AMP Controller [AMP_AD c_amp_ini Ic_ad_clr_imm yes
CTR_AR_RED_AD_ADD_ENA Oh
T_CTR_AMP_AD CMPL Oh
4 |Altitude MAF_FAC_ALTI_MMV 80h Ic_ad_clr_maf_alti | yes
Correction
4 (Camshaft Adapt. [PSN_EDGE_AD_CAM_IN_i 200h (0 phys.) Ic_ad_clr_ensd yes
PSN_EDGE_AD_CAM_EX i 200h (0 phys.)
4 [Camshaft Offset |CAM_OFS_IVVT_IN[NC_NR_OPP_CAM_O (Oh Ic_ad_clr_imm yes
Adapt. FS_AD]
CAM_OFS_IVVT_EX[NC_NR_OPP_CAM_ |0Oh
OFS_AD]
MAF_DIF_SQ_TOT_CAM_OFS_AD_RES|N |0h
C_NR_OPP_CAM_OFS_AD]
LV_DET_FIRST_VLD_RES_CAM_OFS_AD[|0Oh
NC_NR_OPP_CAM_OFS_AD
CTR_CAM_OFS_AD_RES_NOT_PLAUS|N |0Oh
C_NR_OPP_CAM_OFS_AD]
LV_CAM_OFS_AD_SYM_POS_ERRINC_N |0Oh
R_OPP_CAM_OFS_AD]
CAM_OFS_IVVT_IN(EX)_1 Oh
LV_CAM_OFS_AD_END Oh
CAM_OFS_IVVT_IN(EX)_1_PREV Oh
4 |Max. ECU Temp. |[TECU_MAX Oh Ic_ad_clr_tecu m | no
ax
4 [Mileage Counter |DIST Oh Ic_ad_clr_sys no
4 | Ambient Air Temp. [TAM see spec 30402402 Ic_ad_clr_airt no
4 |Coolant Temp. [TCO_STOP Oh Ic_ad_clr_ente no
4 (Min/Max Coolant [TCO_MAX_TOT_DC Oh Ic_rst_fleet_stc no
Temp TCO_MIN_TOT_DC FEh
4 |Min/Max Oil TOIL_MAX_TOT_DC Oh Ic_rst_fleet_stc no
Temp TOIL_MIN_TOT _DC C8h
4 (Min/Max Intake |TIA_MAX_TOT_DC Oh Ic_rst_fleet_stc no
Air Temp TIA_MIN_TOT DC FEh _
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Category Variable reset value LC_AD_CLR_xx \éll?_:l_:*
4 (Min/Max Pedal [PV_AV_MAX_TOT_DC Oh Ic_rst_fleet_stc no
value PV_AV_GRD _MAX_TOT_DC Oh
4 (Min/Max Boost |PUT_MES_MAX_TOT_DC Oh Ic_rst_fleet_stc no
pressure PUT_MES_MIN_TOT_DC FFFFh
4 |Min/Max Air MAF_MAX_TOT_DC Oh Ic_rst_fleet_stc no
mass MAF_MIN_TOT_DC FFFFh
4 |Min/Max MAP_MAX_TOT_DC Oh Ic_rst_fleet_stc no
manifold Air MAP_MIN_TOT_DC FFFFh
pressure
4 |Max Eng. Speed [N_32_ MAX_TOT_DC Oh Ic_rst_fleet_stc no
4 |Max Vehicle VS_MAX_TOT_DC Oh Ic_rst_fleet_stc no
Speed
4 |IMM Fleet CAM_OFS_IVVT_IN_MAX_TOT_DC 8000H Ic_rst_fleet_stc no
variables CAM_OFS_IVVT_EX_MAX_TOT_DC 8000H
CAM_OFS_IVVT_IN_MIN_TOT_DC 7FFFH
CAM_OFS_IVVT_EX_MIN_TOT_DC 7FFFH
CTR_SP_REQ_CAM_ADJ_MAX_TOT_DC |OH
AR_RED_AD_CAM_AD_MAX_TOT_DC 8000H
AR_RED_AD_CAM_AD_MIN_TOT_DC 7FFFH
AR_RED_AD_ADD_DIF_MAX_TOT_DC 8000H
AR_RED_AD_ADD_DIF_MIN_TOT_DC 7FFFH
AR_RED_SUM_REL_MAX_TOT_DC 8000H
AR_RED_SUM_REL_MIN_TOT_DC 7FFFH
PUT_MDL_DIF_MMV_REL_MAX_TOT_DC [8000H
PUT_MDL_DIF_MMV_REL_MIN_TOT_DC |7FFFH
4 |CAN Messages |TOIL_GB_MAX_TOT_DC Oh lc_rst_fleet_stc no
5 |Auxilary Start T_AST_STOP Oh Ic_ad_clr_eng_au | yes
Function LV STALL Oh X
5 |Engine operating [CTR_CST_LOW_ALTI Oh Ic_rst_fleet_stc no
states CTR_CST_HIGH_ALTI Oh
CTR_WST Oh
CTR_HST_LOW_ALTI Oh
CTR_HST_HIGH_ALTI Oh
T_ERU_IS Oh
T_ERU_PL Oh
T_ERU_FL Oh
T_ALL_DIAG_READY Oh
5 |History data at |DATA_SAVE_CASE Oh Ic_rst_his_spo no
engine stall or SAVE DIST Oh
unexpected SAVE N oh
acceleration SAVE TCO oh
SAVE_TPS Oh
SAVE_VB Oh
SAVE_TIA Oh
SAVE_VLS_UP Oh
SAVE_VLS_DOWN Oh
SAVE_FAC_LAM_COR_CMN Oh
SAVE_FAC_LAM_AD Oh
SAVE_MFF_ADD_LAM_AD Oh
SAVE_MAF Oh
SAVE_MAF_MES Oh
SAVE_MAP_MES_BAS Oh
SAVE_LV_RLY_EFP Oh
SAVE_VS Oh
SAVE_AMP_AD Oh
SAVE IGA AV MV Oh
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Category Variable reset value LC_AD_CLR_xx \éll?_:l_:*
SAVE_TI_1_0 Oh
SAVE_AR_RED_DIF_REL Oh
SAVE_CPPWM Oh
SAVE_CL_MMV Oh
SAVE_LV_CS Oh
SAVE_CTR_DMF Oh
SAVE_LV_ENG_OFF_DMF_IGN Oh
SAVE_LV_ENG_OFF_DMF_INJ Oh
SAVE_LV_ENG_OFF_DMF_TPS_ISA Oh
SAVE_ECU_RST_STATUS_HW Oh
SAVE_ECU_RST_STATUS_SW_1 Oh
SAVE_ECU_RST_STATUS_SW_2 Oh
SAVE_LV_IGN_INJ_LOCK_REQ Oh
SAVE_LV_IMOB_INJ_OFF Oh
SAVE_LV_IMOB_IGC_OFF Oh
SAVE_TQI_ASR_REQ Oh
SAVE_TQI_MSR_REQ Oh
SAVE_TQI_ASR_SLW_REQ Oh
SAVE_TQI_GS_REQ Oh
SAVE_SPK_RTD_TCU Oh
SAVE_OBD_TPS_AV_1 Oh
SAVE_OBD_TPS_AV_2 Oh
SAVE_OBD_PV_1 Oh
SAVE_OBD_PV_2 Oh
SAVE_ERR_INTM_DIAG_INST_ACT Oh
- For non-ETC system
SAVE_ISAPWM_ISA Oh
- For ETC system
SAVE_TPS_SP Oh
SAVE_LV_OFF_IV_MON Oh
- For lin. upstream O2-Sensor config.:
SAVE_LAMB_LS_UP Oh
6 |Knock IGA_AD1_KNK_x__N__MAF 80h Ic_ad_clIr_knk yes
Adaptation IGA_AD2_KNK 80h
KNKS_CMD_GAIN_AD x 00h
7 |Lambda MFF_ADD_LAM_ADIi] Oh Ic_ad_clr_lam yes
Adaptation FAC L RNG_LAM_ADi] Oh or
FAC_H_RNG_LAM_ADJi] Oh LV_ERR_LOAD_T
FAC_MFF_ADD_FAC_LAM_AD oh PS_PLAUS =1
- For lin. upstream O2-Sensor config.:
TCO_MIN_LAM_AD_WUP 83h (50°C)
TCO_A_LAM_AD_WUP C_TCO_A_LAM_AD_WUP
TCO_B_LAM_AD_WUP C_TCO_B_LAM_AD_WUP
TCO_C_LAM_AD_WUP C_TCO_C_LAM_AD_WUP
TCO_D_LAM_AD_WUP C_TCO_D_LAM_AD_WUP
TCO_E_LAM_AD_WUP C_TCO_E_LAM_AD_WUP
FAC_LAM_TCO_MIN 0h (0 %)
FAC_LAM_TCO_A 0h (0 %)
FAC_LAM_TCO_B 0h (0 %)
FAC_LAM_TCO_C 0h (0 %)
FAC_LAM_TCO_D 0h (0 %)
FAC_LAM_TCO_E 0h (0 %)
CTR_STOP_FSD Oh
7 |EXTD CTR_COLD_ST_LS_UP Oh Ic_ad_clr_extd yes
CTR_COLD_ST_LS_DOWN Oh
EGY_DEW INT TUBE]i] Oh
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general specification

V_PORT_AD_TOL
V_PORT_AD_BOL
V_PORT_TOL
V_PORT BOL

C_V_PORT_AD_TOL
C_V_PORT_AD_BOL
C_V_PORT_AD_TOL

C_V _PORT AD BOL

Category Variable reset value LC_AD_CLR_xx \éll?_:l_:*
EGY_DEW_INT_CAT_1[i] Oh
EGY_DEW_INT_CAT_2[i] Oh
EGY_DEW_INT_TURJi] Oh
TEMP_TUBE[i] 1112h
TEMP_CATII] 1112h
TEMP_TUR(i] 1112h
7 |Fuel Trim Adapt. |- For bin upstream O2-Sensor config.: Ic_ad_clr_lam no
T_DLY_I_AD_LAM_ADJ Oh
T_DLY_I_AD_LAM_ADJ_CAT_DIAG Oh
- For lin. upstream O2-Sensor config.:
LAMB_DELTA_AD_LAM_ADJ Oh
7 | Fuel Quality FAC_FQ_ST_AD_SAVE_RNG_1 C_FAC_FQ_ST_AD_ Ic_ad_clr_fq yes
Adapt. SAVE_RNG_1
FAC_FQ_ST_AD_SAVE_RNG_2 C_FAC_FQ_ST_AD_
SAVE_RNG_2
FAC_FQ_ST_AD_SAVE_RNG_3 C_FAC_FQ_ST_AD_
SAVE_RNG_3
FTL SAVE FQ ST AD C_FTL_SAVE_FQ_ST_AD
7 |CILC - For lin. upstream O2-Sensor config.: Ic_ad_clr_cilc yes
MFF_ADD_LAM_CYL_SEL_ADJ_H_RES x [0Oh
LAM_CYL_SEL_ADJ FAC_x Oh
8 |Idle Speed TQ_DIF_IS_AD Oh Ic_ad_clr_tqglo yes
Controller TQ_DIF_IS_AD_INTER Oh
TQ_DIF_IS_AD_CONV Oh
TQ_DIF_IS_AD_ACC_1_INTER Oh
TQ_DIF_IS_AD_CONV_INTER Oh
TQ_DIF_IS_AD_ACC_CONV_INTER Oh
TQ_DIF_IS_AD_ACC Oh
9 |CPS Adaptation |CPPWM_AD_MEM Oh Ic_ad_clr_cps yes
FLOW_COR_CPS _OLD Oh
9 |IVWT IVVTHPWM_AD_IN(_EX)_i[12] 0 % Ic_ad_clr_ivvt yes
IVVTHPWM_AD_AS_IN(_EX)_i[12] 0 % Attention 0 % <> Oh
CAM_DIF_DIAG_STAT_SAE_IVVT_IN_i Oh
CAM_DIF_DIAG_STAT_SAE_IVVT_EX_i |Oh
CAM_DIF_DIAG_DYN_SAE_IVVT_IN_i Oh
CAM_DIF_DIAG_DYN_SAE_IVVT_EX i Oh
CAM_INT_PAS_RTD_SAE_IVVT_IN_i Oh
CAM_INT_PAS_ADC_SAE_IVVT_EX i Oh
9 |CHRG - For TCI-System (691SW): see spec yes
PUT_WG_OPEN_AD 7FFFh (phys.: 0 hPa) 30408C01
PRS_DIF_WG_ACR_SP_AD 7FFFh (phys.: 0 hPa) see spec
30908D01
9 |PORT LV_PORT_AD_VLD Oh Ic_ad_clr_port no
LV_PORT_AD_BOL_VLD Oh
LV_PORT_AD_TOL_VLD Oh

Chapter

Basic SW General Operation

Baseline

691F00

Include File

5W000U01.00Q

Designed by GC Shin
Released by G. Raab

Date

2008-05-27 SV P GSES
2008-05-27 SV P GS Sys2 PL

Department

Sign

(Onfinenfal

Designation

Engine Management System HMC Theta Il ETC/BIN

Document Key

E150-024.49.01 SPE 000 20.0

Pages

103 of 5555

Ichon(ICH)

Copyright ( C ) Continental AG 2008

A4 : 2004-06




Transmittal, reproduction, dissemination and/or editing of this document
as well as utilization of its contents and communication there of to

others without express authorization are prohibited. Offenders will be

held liable for payment of damages. All rights created by patent grant or

registration of a utility model or design patent are reserved.

general specification

Category Variable reset value LC_AD_CLR_xx \éll?_:l_:*
VIM V_VIM_AD_LONG C_V_VIM_LONG_INI Ic_ad_clr_vim no
V_VIM_AD_SHO C_V_VIM_SHO_INI
V_VIM_LONG C_V_VIM_LONG_INI
V_VIM_SHO C_V_VIM_SHO_INI
STATE_VIM_AD Oh (VIM_AD_PUC_TIMER)
T_MIN_PUC_VIM_AD C_T_MIN_PUC_VIM_AD
LV_VIM_AD_REQ 1h
LV_VIM_SP_AD Oh
LV_VIM_AD_VLD Oh
PORT Fleet V_PORT_OPEN_MAX_TOT_DC Oh Ic_rst_fleet_stc no
variables V_PORT_OPEN_MIN_TOT_DC 3FFh
V_PORT_CLOSE_MAX_TOT_DC Oh
V_PORT_CLOSE_MIN_TOT_DC 3FFh
PORT_AV_GRD_OPEN_MAX_TOT_DC FOOOh
PORT_AV_GRD_OPEN_MIN_TOT_DC Oh
PORT_AV_GRD_CLOSE_MAX_TOT_DC |0Oh
PORT_AV_GRD_CLOSE_MIN_TOT_DC 1000h
A [MWSS V_DIF_MAX_MWSS_DIAG Oh Ic_ad_clr_mwss | yes
Adaptation
TCO Sensor LV_ERR_TCO_PREL_DET Oh Ic_ad_clIr_ente no
Error
Pedal Value - For ETC-System: Ic_ad_clr_pvs no
Sensor Error LV_PVS_H R 1 _SAVE Oh
LV_PVS H R 2 SAVE Oh
Fuel level sensor [FTL_MMV_REF_INI Oh lc_ad_clr_ftl yes
FTL_MMV_POS_DIAG Oh
FTL_MMV_NEG_DIAG Oh
CTR_FCO_FTL_STUCK Oh
V_FTL_SUB_REF_INI Oh
V_FTL_SUB_POS_DIAG Oh
V_FTL_SUB_NEG_DIAG Oh
CTR_FCO_FTL_SUB_STUCK Oh
VIM diagnosis  [T_VIM_SWI_MEC_LONG_MAX_TOT_DC |(Oh Ic_rst_fleet_stc no
T _VIM_SWI_MEC_SHO _MAX_TOT_DC Oh
Upstream O2 |- For bin. upstream O2-Sensor config: Ic_ad_clr_lam no
sensor R_IT_THD_OBD_LSH_UP FFFFh
R_IT_OBD_LSH_UP FFFFh
LV_ERR_OBD_LSH_UP 0
- For lin. upstream O2-Sensor config.:
FAC_LSL_GAIN_AD Oh
IPLSL_MMV_VLD_FCUT c_iplsl_nom_purge
IPLSL_VARI_VLD_FCUT Oh
FAC_DIAG_DYN_LSL_UP Oh
FAC_MV_DIAG_DYN_LSL_UP Oh
VLS_UP_DIAG_SAVE_PUC_LSL_UP Oh
LAMB_THD_VPLSL_LIM Oh
VLS_UP_MAX_TOT_DC Oh Ic_rst_fleet_stc no
VLS_UP_MIN_TOT_DC 3FFh
Downstream O2 |R_IT_THD_OBD_LSH_DOWN FFFFh Ic_ad_clr_lam no
sensor R_IT_OBD_LSH_DOWN FFFFh
VLS_DOWN_MAX_TOT_DC Oh Ic_rst_fleet_stc no
VLS DOWN _MIN_TOT DC 3FFh
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Category Variable reset value LC_AD_CLR_xx \éll?_:l_:*
B [Segment Time |DELTA_CRK_DIF_MAX_ER (c_crk_dif_max_er * Ic_ad_clr_enrd yes
Adaptation NC_CYL_NR) << 2
CTR_SEG_AD_ER Oh
LV_SEG_AD_AVL_ER Oh
LV_SEG_AD_LIM_ER Oh
SEG_AD_MMV_ER[NC_CYL_NR] Oh
SEG_AD_MMV_ER_L[NC_CYL_NR] Oh
SEG_AD_MMV_ER_MID[NC_CYL_NR] Oh
SEG_AD_MMV_ER_H[NC_CYL_NR] Oh
B [FSD T_AST_ADD_OLD Oh Ic_ad_clr_fsd yes
TEMP_COR_DIAGCP_OLD 40h (phys:0°C)
FAC_TI_ST_AD_DIAGCP_OLD 80h (phys: 1)
- For bin. upstream O2-Sensor config:
CTR_STOP_FSD Oh
B |EVAP DTP_MOD_6 Oh Ic_ad_clr_evap no
DTP_DIF_MOD_6 Oh
DTP_DIF_COR_MOD_6 Oh
DTP_DIF_ACT_MOD_6 Oh
DTP_DIF_FUC_MISS_DIAG_MOD_6 Oh
FAC_DIAM_DIAGCP_MOD_6 Oh
V_DTP_DIF_PLAUS_MOD_6 Oh
DTP_PLAUS_H_MOD_6 Oh
DTP_PLAUS_L_MOD_6 Oh
FTL_MMV_OLD FTL_MMV
TAM_FUEL_TEMP Oh
T_AST_INIT_COR_OLD Oh
T_INH_FTL_NEW_DIAGCP Oh
LV_INH_T_ERU_DIAGCP_OLD Oh
LV_INH_FTL_NEW_DIAGCP Oh
FAC_DIAM_DIAGCP_MAX_TOT_DC Oh Ic_rst_fleet_stc no
B [Catalyst Diag. EFF_CAT_DIAG Oh Ic_ad_clr_cat_dia | no
CTR_CAT_DIAG_TOT Oh g
EFF_CAT_DIAG_OBDIj] Oh
EFF_CAT_MAX_DIAG_OBDJi] Oh
B [Misfire Detection |CTR_MIS TOT_NVMY Oh Ic_ad_clr_misf no
CTR_MIS_TOT_DC Oh
CTR_MIS_DC_CYL Oh
CTR_MIS_DC_MMV_CYL Oh
B |LACO Fleet - For lin. upstream O2-Sensor config.: Oh Ic_rst_fleet_stc no
variables FAC_L_RNG_LAM_AD_MAX_TOT_DC Oh
FAC_L_RNG_LAM_AD_MIN_TOT_DC Oh
FAC_LAM_OUT_MAX_TOT_DC Oh
FAC_LAM_OUT_MIN_TOT_DC Oh
MFF_ADD_LAM_AD_MAX_TOT_DC Oh
MFF_ADD_LAM_AD_MIN_TOT_DC Oh
T_MAX_FSD_LAM_LIM_MAX_TOT_DC Oh
T_MIN_FSD_LAM_LIM_MAX TOT _DC
B |EGCP Fleet - For lin. upstream O2-Sensor config.: Ic_rst_fleet_stc no
variables TTIP_UP_MAX_TOT_DC 8000h
TTIP_UP_MIN_TOT_DC 7FFFh
TCC_ERR_OBD_LSH_DOWN_MAX_TOT_ |Oh
DC
FAC_MV_DIAG_DYN_MAX_TOT_DC Oh
- For bin. upstream O2-Sensor config.:
RATIO_MV_CYC_AFL_MAX_TOT_DC Oh
RATIO_MV_CYC_AFR_MAX_TOT_DC Oh
RATIO_MV_CYCNR_AFL_MAX TOT DC |[Oh
RATIO MV_CYCNR_AFR_MAX TOT DC |Oh
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Category Variable reset value LC_AD_CLR_xx \(;EF*
B |EGTR Fleet - For lin. upstream O2-Sensor config.: Ic_rst_fleet_stc no
variables EFF_CAT DIAG_MAX _TOT DC Oh
B [Turbo charger |- For TCI config.(NC_CHRG_CONF = 1): Ic_rst_fleet_stc no
rotational speed |[N_TCHA MAX TOT DC Oh
D |Torque Limitation|[SUM_TQI_REQ_LIM Oh Ic_ad_clr_tgsp yes
4 |Max Eng. Torque|TQ_AV_MAX_TOT_DC 8000h Ic_rst_fleet_stc no
D |Torque reduction [RATIO_TQIl_BAS_MAX_STND_2 8000h Ic_ad_clr_ratio_tqi| yes
factor

*) VB_OFF : this column inidicates which adaptative should be reset in case of LV_VB_OFF = 1 and
CONF_AD_RST = 2.

**) if Ic_ad_clr_tps is set to 1 only the request for new adaptation is set (LV_TPS_AD_REQ); the
values are initialised to its reset values at the beginning of the adaptation
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Calibration data:

Name Dim Hex. limits | Phys. limits | Resol. Unit
LC_AD_CLR 1 0..1H 0..1 1 -
Logical constant for initializing all adaption values
LC_AD_CLR_SYS | 1 ] 0..1H | 0..1 | 1 -
Logical constant for initializing DIST
LC_AD_CLR_KNK I 11 0..1H | 0...1 | 1 -
Logical constant for initializing KNK adaption values
LC AD CLR_LAM | 1 ] 0..1H | 0...1 | 1 -
Logical constant for initializing LAMBDA adaption values
LC_AD_CLR_MAF_ALTI I 11 0..1H | 0...1 | 1 -
Logical constant for initializing MAF _FAC ALTI adaption value
LC AD CLR_TPS | 1 ] 0..1H | 0...1 | 1 -
Logical constant for initializing TPS adaption values
LC_AD_CLR_IVWT | 1 ] 0..1H | 0..1 | 1 -
Logical constant for initializing IVVT adaption values
LC_AD_CLR_ENSD | 1+ 1 o0.1H | 0...1 | 1 -
Logical constant for initializing ENSD adaption values
LC_AD_CLR_IMM | 1 ] 0..1H | 0...1 K -
Logical constant for initializing IMM adaption values
LC_AD_CLR_MWSS I 11 0..1H | 0...1 | K -
Logical constant for initializing MWSS Diagnosis
LC_AD_CLR_EXTD | 1 ] 0...1H | 0...1 K -
Logical constant for initializing EXTD adaption values
LC_AD_CLR_ENRD | 1 ] 0...1H | 0...1 | 1 -
Logical constant for initializing ENRD adaption values
LC_AD_CLR_AIRT Il 1+ 1 o.1H | 0...1 | 1 -
Logical constant for initializing AIRT adaption value
LC_AD_CLR_TQLO | 1 ] 0...1H | 0...1 | 1 -
Logical constant for initializing TQLO adaption values
LC_AD_CLR_TQSP I 11 0...1H | 0...1 | K -
Logical constant for initializing TQSP adaption values
LC_AD CLR_MISF K 0...1H | 0...1 K -
Logical constant for initializing MISF adaption value
LC_AD_CLR_ENG_AUX | 1 ] 0...1H | 0...1 | 1 -
Logical constant for initializing ENG AUX adaption values
LC_AD_CLR_RATIO_TQI Il 1+ 1 o.1H | 0...1 | 1 -
Logical constant for initializing RATIO _TQI_BAS MAX_ STND_2 adaption values
LC AD CLR_CAT DIAG | 1 ] 0...1H | 0...1 | 1 -
Logical constant for initializing catalyst diagnosis
LC_AD_CLR_ENTE I 11 0..1H | 0...1 | K -
Logical constant for initializing ENTE adaptation values
LC_ AD _CLR_FSD | 1 ] 0..1H | 0..1 K -
Logical constant for initializing fuel system diagnosis
LC_AD_CLR_CPS | 1 ] 0..1H | 0...1 | 1 -
Logical constant for initializing canister purge solenoid adaptaion values
LC_AD_CLR_TECU_MAX I 1 ] 0..1H | 0...1 | 1 -
Logical constant for initializing max. ECU temperature
LC AD CLR_PVS | 1 ] 0..1H | 0...1 | 1 -
Logical constant for initializing pedal value sensor diagnosis value
LC AD CLR_FTL | 1 ] 0...1H | 0...1 | 1 -
Logical constant for initializing fuel level sensor diagnosis value
LC CLR_ECU RST STATUS | 1 ] 0...1H | 0...1 | 1 -
Logical constant for initializing ECU reset status
LC_AD_CLR_EVAP | 1 ] 0..1H | 0..1 | 1 -
Logical constant for initializing EVAP monitoring values
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LC AD CLR PORT | 1 ] 0..1H | 0..1 | 1 T
Logical constant for Initializing PORT Adaptation values

LC RST FLEET STC | 1 ] 0..1H | 0..1 | 1+ 1 -

Logical constant to reset fleet statistic values

LC_ AD CLR VIM | 1 ] 0..1H | 0..1 | 1 | -
Logical constant for Initializing VIM Adaptation values

LC AD CLR FQ I 0..1H | 0..1 | 1 1 -

Logical constant for Initializing Fuel Quality adaptation values

LC AD CLR CILC | 1 0..1H 0..1 | 1 | -
Logical constant for Initializing CILC adaptation values

LC_RST HIS_SPO | 11 0..1H | 0...1 | 1 1 -

Logical constant for initializing saved history data at spontaneous engine/vehicle behaviour
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0.7  Control of data saving in Non Volatile Memory

Output data:

Name Mode | Hex. limits Phys. limits | Resol. Unit
LV_ERR_RD _AR_NVMY 0 0...1H 0...1 1 -
Flag indicating Block restored has already been read NC_MAX RD AR NVMY times

General information:

The saving of datas to the Non Volatile Memory is only allowed at the end of Power latch
before ECU switch off. The area for saved data is made of several blocks. At the end of the
Power latch data are stored from RAM to the next free block of NVMY. A reset before end of
Powerlatch prevents this saving and the last valid block is read out again at next initalisation.
If same block of Reset values is already read out for NC_MAX RD_NVMY times, the flag
LV_ERR_RD_AR _NVMY is set.

Application conditions:

Initialisation: (no Initialisation, because Activation during reset Phase)
Recurrence: once per Reset

Activation: at Reset

Formula section:

If block n is valid, but this block has been read already
NC_MAX_RD_AR_NVMY times

then LV_ERR_RD_AR_NVMY =1

else LV_ERR_RD_AR_NVMY =0

endif

NC_MAX_RD_AR_NVMY = 1

Configuration data:

Name Dim Hex. limits Phys. limits | Resol. Unit
NC_MAX_RD_AR_NVMY - 0..10H 0..16 1 -
number of read outs of NVMY datas already read by previous store
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0.8 CPU Load Measurement

Output data:

Name Mode | Hex. limits Phys. limits | Resol. Unit
CPU_LOAD o 0...400H 0..100 0.0977 %
CPU load above measurement level
CPU_LOAD MAX | ov | o.400H | 0..100 ] 00977 | %
Maximum detected CPU load above measurement level
CPU LOAD MAX TOT DC Jovis| o..400H | 0..100 ] 00977 | %
Former / current driving cycle maximum CPU LOAD
CPU_LOAD TSK_PER_MIN SAVE | o/vis | 0...FFFFFFFFH | 0...4294967295 | 1 | Ticks
Saved Minimum Time between 2 Instances of TASK BG MES
CPU LOAD TSK_PER MIN | ov |o..FFFFFFFFH]0... 4294967295] 1 | Ticks
Minimum Time between 2 Instances of TASK BG MES
CPU_LOAD TSK PER | oV o..FFFFFFFFH]0... 4294967295] 1 | Ticks
Time between 2 Instances of TASK BG MES
CPU LOAD TSK PER CTR | ov | o.FFFFH | o0.65535 | 1 | -
Counter of TASK BG MES Instances

FUNCTION DESCRIPTION:

General information:

The CPU load is defined as the processor activity above the background level.

The variable CPU_LOAD_MAX represents the maximum detected CPU load value. The
calibration flag LC_CPU_LOAD_MAX_RST can be used in order to reset this variable.

The variable CPU_LOAD_MAX_TOT_DC represents the maximum CPU load value over
several driving cycles since ECU programming.

Application conditions:

Initialisation: - at first ECU power up and non-volantile memory lost:
CPU_LOAD_MAX_TOT_DC=0

- otherwise: restored from non-volantile memory

Formula section:
IF CPU_LOAD_MAX > CPU_LOAD_MAX TOT DC
THEN CPU_LOAD MAX TOT DC =CPU_LOAD_MAX

ENDIF
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Calibration data:

Name Dim Hex. limits Phys. limits | Resol. Unit
C CPU LOAD SES T BEGIN 0..FFFFH [0...65535] 1 -
Beginning of measurement session
C CPU LOAD SES T END | | o.FFFFH | [0..65535] | 1 | -
End of measurement session
C_CPU_LOAD_PER | | o.FFFFH | [0..65535 | 1 | -
Time between 2 measurement sessions
C _CPU LOAD TSK MES DLY | | o.FFFFH | 0..65535 | 1 | -
Calibration for acting on measurement task period
LC CPU LOAD TSK_PER_MIN_UPD | | 0..1 | 0..1 | - -
Flag for authorizing update of variable CPU LOAD TSK PER MIN SAVE with CPU LOAD TSK PER MIN
LC CPU LOAD TSK _PER_MIN RST | | 0..1 | 0..1 | - | -
Flag for reset of variable CPU LOAD TSK PER MIN
LC_CPU_LOAD_MAX_RST | | 0..1 | 0..1 1 - 1 -

Flag for reset of variable CPU LOAD MAX
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0.9 Stack size monitoring of Ercosek 4.1
Output data:
Name Mode | Hex. limits Phys. limits Resol. Unit
E_OS_STATE_STACK v 0000H STACK_OK 1 []
0001H USTACK_OVFL
0002H USTACK_NFULL
0100H ESTACK_OVFL
0200H ESTACK_NFULL
0404H OSTACK_OVFL
Stack status
E_OS USED USER_STACK | Vv ]0..FFFFFFFFH]0..17179869180 | 4 | [Byte]
User stack consumption
E_OS_USED_SYS_STACK | v |o..FFFFFFFFH]0..17179869180 | 4 | [Byte]
System/Ercosek stack consumption
E_OS USED _USER STACK_MAX | vis ]0..FFFFFFFFH ] 0..17179869180 | 4 | [Byte]
Maximum user stack consumption (stored at shutdown)
E_OS _USED_SYS_STACK MAX | vis ]o..FFFFFFFFH ] 0..17179869180 | 4 | [Byte]
Maximum system/Ercosek stack consumption (stored at shutdown)

FUNCTION DESCRIPTION:

General information:

The stack monitor of Ercosek operating system is called to gain information about the stack
consumption. The maximum values are stored at ECU shutdown to track the stack
consumption over several driving cycles.

The calculations are done, when no other task is pending (background task).

The following variables are provided by the Ercosek operating system:
E_OS_STATE_STACK:

- STACK_OK: Stack consumption of user and system stack in normal ranges (0..75 %)

- USTACK_OVFL, ESTACK_OVFL: Overflow of user or Ercosek stack (> 100 %). This is
extremely dangerous and therefore prompt actions to reach 75 % have to be taken.

- USTACK_NFULL, ESTACK_NFULL: User or Ercosek stack is nearly full (75..100 %).
Actions to fulfill the requirement of max. 75 % have to be taken.

E_OS_USED_USER_STACK: Used user stack size in byte.
E_OS_USED_SYS_STACK: Used system/Ercosek stack size in byte.

Application conditions:

Initialisation: -

Recurrence: background
Activation: at every engine state
Deactivation: -
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Formula section:

If E_OS_USED_USER_STACK >E_OS_USED_USER_STACK_MAX(n-1)

Then E_OS_USED_USER_STACK_MAX = E_OS_USED_USER_STACK

If E_OS_USED_SYS_STACK > E_OS_USED_SYS_STACK_MAX(n-1)

Then E_OS_USED_SYS_STACK_MAX = E_OS_USED_SYS_STACK
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(o 1= RN 229
T_BAT_LIN_FIRST_VLD

AEF s 262
T _TAM_LEARN

AEF e 229
T_TEACH_CONF

AEF e 229
T1_FREQ

AEF s 138
T8_FREQ

(o 1= TS 138
TAM_BAS

AEF e 257
TBAT_LIN_FIRST_VLD

US ...ttt et e e e e e e e e e ettt e e e e e e e e e e e e e e ea e aaaaan 262
TCO

USE e 212, 244, 245
TCO_CMN

AEF s 212
TCU_TYPE

US ...ttt et e e e e e e e e ettt e e e e e e e e e e e e e e ea e aaaaan 229
TEG_DYN

AEF e 257
TEG_DYN_LS UP

US ...ttt et e e e e e e e e ettt e e e e e e e e e e e e e e aa e aaaaan 258
TIA_DIF_PLAUS_TIA_THD

(o 1= RN 257
TPS_EXT_ADJ

AEF s 247
TQ_ADD_HEAT_ACC

AEF s 257
TQ_ADD_SO2P

AET e 257
TQ_CONV_ETCU

AEF s 257
\"/
VB

US ittt ettt e et e e e e e e e e e e ra e aae 212
VB_CMN

AEF e 212
VLFT_AV

AEF s 257
VP_MAP_MAX_DIAG

USE ottiiieeeee e e e e e e e e ettt e e e e e e e e e e e e e e e e reaeaaaaaeas 258
VP_MAP_MIN_DIAG

USE cetteeieee e e e e et e e e e e e e e e e e e et raeaaaeaaas 258
VP_MAP_MV_MAX_DIAG

(o 1= RS 257
VP_MAP_MV_MIN_DIAG

AEF e 257
VP_TAM

USE ...ttt et e e e e e e e e e ettt e e e e e e e e e e e e e e aa e aaaaas 258
VS

USE oo 229, 244, 258
VS_ABS

AEF s 228
VS_FIL

AEF s 257
VS_STATE

AEF e 257
VS_STATE_CFA

USE oottt e e e et e e e e e e e e e e e e e et e e e aaaaeeas 258
VS_WHEEL_INDU

(o 1= RN 228
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general specification

1.1 General

1.1.1  Application of the system for natural aspirateded system

1.1.1.1 Engine

Description

No. of cylinders
Displacement
Charge cycle
Valve Timing
Intake Manifold
Intake Port

Emission Classification

1.1.1.2 Vehicle
Description
Transmission
Power steering

Air conditioner

Cooling Fan

HMC Theta PI Engine Facelift
4

1.81, 2.01, 2.41

DOHC 4 valves/cylinder

continuously variable intake and exhaust

2-Step variable
Variable Charge Motion Flap

NF Facelift MY 2008 and others
M5, A5

Pressure Feedback via Pressure Switch
or Pressure Transducer

Pressure Feedback via Pressure Switch
or Pressure Transducer

Relay Type or PWM type

Generator Load Signal PWM Type

1.1.2  Application of the system for turbo charged system

1.1.2.1 Engine
Description
No. of cylinders
Displacement
Charge cycle
Valve Timing

Emission Classification

1.1.2.2 Vehicle
Description
Transmission
Power steering

Air conditioner

HMC Theta Pl Turbo Engine
4

2.0l

DOHC 4 valves/cylinder

S-ULEV, ULEV-LEVII, EU4, K-LEV, GEN, Leaded

continuously variable intake and exhaust

ULEV-LEVII, EU4, K-LEV, GEN

BK MY 2008 and others
M5, A5

Pressure Feedback via Pressure Switch
or Pressure Transducer

Pressure Feedback via Pressure Switch
or Pressure Transducer

Cooling Fan Relay Type or PWM type
Generator Load Signal PWM Type
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1.2 System Performance for C-Sample (preliminary)

* Manifold Absolute Pressure Sensor with TIA Acquisition

* Pressure upstream of throttle acqusition (TCI variant)

* Ambient pressure acquisition (integrated in ECU) (for TCI variant)

* Mass Air Flow Acquisition with Backflow-Compensation (alternative to MAP Input via
configuration switch) and TIA Acquisition inside MAF Sensor
(additionally MAF input instead of PUT-Sensor for Calibration purpose possible)

* Ignition (Single Ignition Coil)

* TCO Acquisition
* TOIL Acquisition

* Heated Oxygen Sensor; Linear upstream for S-ULEV
Binary ZrO2 upstream for all other markets ;binary ZrO2 downstream

* Exhaust wastegate (variable PWM control) turbo charger bypass (TCI variant)

* Recirculation valve (on/off connected to vacuum MAP)—intake compressor bypass

(TClI variant)

* Adaptive Lambda Control

* Evaporative Emission Control

* Adaptive Idle Control

* Throttle Position Sensor (non ETC-variant)

* Electronic Throttle Control by PWM H-bridge with 2-channel Throttle Position

Sensors (ETC-variant)
* Pedal value Sensor 2 channel (ETC variant)
* Air Conditioner Compressor Control (Relay type)
* OBD-II Diagnosis and Emergency Operation
* Storage of Adaptation data and Failure Memory data in Flash Memory

* CAN Connection to other Vehicle Control Units*** (TCU; TCS; MSR; ESP)

* CAN Connection to Application System
*** Remark: The CAN specification is common for all HMC Projects with SV EMS
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1.3  Basic System Definitions

1.3.1  Allocation of CRK/ CAM angles

CRK disk:
The falling edge of the first tooth after the gap is 114 °CRK before the ignition TDC of the first
or the fourth cylinder.

CAM disk:

The electrical falling edge of the Intake CAM signal is positioned at tooth #114 (564°CRK
absolute), the electrical rising edge of the Intake CAM signal is located at tooth #54
(204°CRK abs.).

The distinction between tooth #1 and #61 is done depending on the Intake CAM signal level
during the gap:

- Intake CAM signal level = high during the gap, then tooth #61;

- Intake CAM signal level = low during the gap, then tooth #1.

The electrical falling edge of the Exhaust CAM signal is positioned at tooth #75 (336°CRK
abs.), the electrical rising edge of the Exhaust CAM signal is located at tooth #15 (696°CRK
abs.)

A "true power-on" logic of the CAM-Sensor is mandatory for this setup.

The firing order is stored as follows: 1-3-4-2.

The injection valves are controlled according to the firing order.

An angle at start of injection of 0° means: The injection valve begins to open at the previous

ignition TDC of this cylinder. A negative SOI means that the injection will start between the
previous TDC of this cylinder and the next TDC of this cylinder.

1.3.2 Cylinder numbering

In the software the cylinders are numbered logically with 0...3, whereas in the ECU-hardware
they are numbered 1...4.

If in the specification a cylinder-specific-variable is mentioned with ...[CYL] then always the
logic value is ment.

The firing order of the engine follows continuously from logic O to logic 3, whereas the
physical firing orderis 1-3 -4 - 2.

The relation between logical and physical cylinder numbers is as follows:

SW-Logic HW-Logic Physical

0 1 1

1 2 3

2 3 4

3 4 2
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1.3.3 Nomenclature of Program and Data Updates

The data update is described as follows:

XX X X X X X X

consecutive number

location (r = Regensburg)

Diagnosis strategy (O = OBDII)

Displacement (in dm®)

engine design stage (1 = first engine)

engine (T = Theta)

The program update is described as follows:

XX XXX XXX

reserved (not used)

SA - internally subsystem nr.

Internal SW-Version Number

Update of Customer Release

Customer Release SW-Number

Project Code (670/671 = Theta PI ISA/ETC)
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1.4  PIN-reservation of the connector (C-sample)

Figure of 154 - PIN Connector:

Connector K:
|

{ s

I:II:IEIOOOOOOOOOOOOOOOOOOOOOQ
4 DOOOOOOOOOOOOOOOOOOOOO?

1 2D0000000000000000000005
1000000000000 OOOOOOOO0O2
N 7
1 | I
Connector A:
| ] |
(" )
4 JOOODOO0COOO0O0O0O0O0OO0Heo
1 OO0 O0D0000000000M04s
8OO0 O0O00000000000O3%
1DDDDDOOOOOOOOOD15‘
1 | 1
Connector A:
Pin | No Parameter name Signal name I | O | Shield | GND
X1-1 A1 IGC1 Ignition 1 (Cyl1-Non Immo, Cyl4-Immo) X
X1-2 A2 SHIELD Shield for ignition X
X1-3 A3 N.U.
X1-4 A4 N.U.
X1-5 A5 N.U.
X1-6 A6 N.U.
X1-7 A7 N.U.
X1-8 A8 N.U.
X1-9 A9 N.U.
X1-10 | A10 N.U.
X1-11 | A1 N.U.
X1-12 | A12 N.U.
X1-13 | A13 HDLP Head Lamp Input (Digital) X
X1-14 | A14 ELS Electrical load signal X
X1-15 | A15 CRUISE_GND Cruise Control Switch GND X
X1-16 | A16 1GC2 Ignition 2 (Cyl3-Non Immo, Cyl2-Immo) X
X1-17 | A17 N.U.
X1-18 | A18 N.U.
X1-19 | A19 N.U.
X1-20 | A20 N.U.
X1-21 | A21 N.U.
X1-22 | A22 N.U.
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X1-23 | A23 N.U.

X1-24 | A24 N.U.

X1-25 | A25 N.U.

X1-26 | A26 N.U.

X1-27 | A27 N.U.

X1-28 | A28 START_SW Start Switch (Optional) X
X1-29 | A29 BLS Brake Light Switch (ETC) X
X1-30 | A30 CRUISE Cruise Control Switch X
X1-31 | A31 IGC3 Ignition 3 (Cyl4-Non Immo, Cyl1-Immo) X
X1-32 | A32 N.U.

X1-33 | A33 N.U.

X1-34 | A34 N.U.

X1-35 | A35 N.U.

X1-36 | A36 N.U.

X1-37 | A37 N.U.

X1-38 | A38 N.U.

X1-39 | A39 N.U.

X1-40 | A40 N.U.

X1-41 | Ad1 N.U.

X1-42 | A42 ACCIN A/Con Compressor Switch X
X1-43 | A43 CLUTCH Clutch Switch (ETC) X
X1-44 | Ad4 BTS Brake Test Switch (ETC) X
X1-45 | A45 PORT1 Port Flap Actuator (1) X
X1-46 | A46 IGC4 Ignition 4 (Cyl2-Non Immo, Cyl3-Immo) X
X1-47 | A47 N.U.

X1-48 | A48 N.U.

X1-49 | A49 N.U.

X1-50 | A50 N.U.

X1-51 | A51 N.U.

X1-52 | A52 N.U.

X1-53 | A53 N.U.

X1-54 | A54 N.U.

X1-55 | A55 N.U.

X1-56 | A56 N.U.

X1-57 | A57 ACIN A/Con Request X
X1-58 | A58 PSTE_SW Power Steering Switch X
X1-59 | A59 PRS_ACC A/Con pressure switch X
X1-60 | A60 PORT2 Port Flap Actuator (2) X

Connector K:

Pin | No Parameter name Signal name I | O | Shield | GND
X1-61 K1 PWR_GND Power Ground X
X1-62 K2 V_IGK Battery Voltage After IG Key X
X1-63 K3 PWR_GND Power Ground X
X1-64 | K4 V_EL Supply after Main Relay X
X1-65 | K5 ECU_GND ECU Ground X
X1-66 | K6 VBD Supply Battery X
X1-67 K7 WHEEL_IND+ Inductive Wheel Speed Sensor (+) X
X1-68 K8 FTL2 Fuel Tank Level Sensor second Input X
X1-69 | K9 FTL Fuel Tank Level Sensor X

MAP2 Manifold Pressure Sensor 2 (TCI) X
X1-70 | K10 MAF_CAL Mass Air Flow Sensor for Calibration (Non TCI)
CUR_BAT Battery Charging Current Sensor (Analog BEM Sensor)
x1-71 | K11 MAP2_GND Manifold Pressure Sensor 2 Gr.ount.i (TCI) X
MAF_CAL_GND Mass Air Flow Sensor Ground for Calibration (Non TCI)
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X1-72 | K12 KNK Knock Sensor X
X1-73 | K13 PVS2_GND Pedal Value Sensor2_GND (ETC) X
X1-74 | K14 TCO_GND Coolant Temperature Sensor_GND X
X1-75 | K15 CAM2 Camshaft Position Sensor 2 X
X1-76 | K16 02S_U_GND Binary O2 Sensor Upstream Ground (Non SULEV) X
X1-77 | K17 CRK Crankshaft Position Sensor X
X1-78 | K18 VIP Linear Lambda VIP (SULEV) X
X1-79 | K19 VN Linear Lambda VN (SULEV) X
X1-80 | K20 VG Linear Lambda VG (SULEV)
X1-81 | K21 TAM Ambient Temperature Sensor (TCI) X
X1-82 | K22 PORT_FB_AN Port Flap Analog Feedback Sensor X
X1-83 | K23 FCO Fuel Consumption Signal X
X1-84 | K24 RLY_STARTER STARTER_RELAY (optional) X
X1-85 | K25 V1 Injector 1 (Cyl.1) X
X1-86 | K26 V2 Injector 2 (Cyl.3) X
X1-87 | K27 V3 Injector 3 (Cyl.4) X
X1-88 | K28 V4 Injector 4 (Cyl.2) X
X1-89 | K29 WHEEL_IND- Inductive Wheel Speed Sensor (-) X
X1-90 | K30 MAP_VCC Supply Manifold Pressure Sensor X
X191 | K31 MAF Mass Arflow Sensor (ateratve) X
X1-92 | K32 TPS2 Throttle Position Sensor 2 (ETC) X
X1-93 | K33 TCO Coolant Temp Sensor X
X1-94 | K34 KNK_GND Knock Sensor Ground X
X1-95 | K35 PVS2 Pedal Value Sensor 2 (ETC) X
X1-96 | K36 PVS2_VCC Supply Pedal Value Sensor 2 (ETC) X
X1-97 | K37 CAM2_GND Camshaft Position Sensor 2 GND X
X1-98 | K38 02s_U Binary O2 Sensor Upstream (Non SULEV) X
X1-99 | K39 CRK_GND Crankshaft Position Sensor GND X
X1-100 [ K40 VS Vehicle Speed Sensor X
X1-101 | K41 PSTE_AN Power Steering Sensor X
X1-102 | K42 VRC Linear Lambda VRC (SULEV)
x1-103 | K43 SENS_SUB_VCC Sensor Supply (DTP,C?JIT?EBPASTKE_AN, VCM_FB,VIS X
x1-104 | Kaa PORT_FB_GND/ Port F_Iap Feedback Sensor GND X
TAM_GND Ambient Temp. Sensor Ground
X1-105 | K45 TPPWM Throttle Position Signal X
X1-106 | K46 ALTPWM Alternator Output (PWM) (only for BEM) X
X1-107 | K47 WASTE_GATE Waste Gate Valve Solenoid (TCI) X
X1-108 | K48 BYPASS Bypass Solenoid Valve (TCI) X
X1-109 | K49 SPARE_OUT Spare Output X
X1-110 [ K50 VIS Variable Intake Solenoid X
X1-111 [ K51 V_EL Supply after Main Relay X
X1-112 | K52 DTP/NVLD_SW e LD Switch contonay " X
X1-113 | K53 TIA Intake Air Temp Sensor X
X1-114 | K54 APT A/Con pressure transducer X
X1-115 [ K55 VIS_FB_GND VIS Feedback Sensor Ground X
VIS_FB VIS F k Sensor
X1-116 | KS6 PC F?A_N SwW PassengSr cz?:;:r(t:mjr?t 1‘21?1 switch X
X1-117 | K57 APT_GND A/Con pressure transducer GND X
x1-118 | K58 TOIL Oil Temp Sensor X
TBAT Battery Temperature Sensor (only for BEM Analog Sens.)
X1-119 | K59 TPS_GND Throttle Position Sensor Ground X
X1-120 [ K60 PVS1_VCC Supply Pedal Value Sensor 1(ETC) X
X1-121 | K61 PVS1_GND Pedal Value Sensor1_GND (ETC) X
X1-122 | K62 CAM1 Camshaft Position Sensor 1 X
X1-123 [ K63 TPS_VCC Supply Throttle Position Sensor X
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X1-124 | K64 RLY_MAIN Main Power Relay X
X1-125| K65 CFA_PWM PWM Fan Control X
X1-126 | K66 IVVT1 Variable Valve Timing 1 X
X1-127 | K67 CPPWM Canister Purge Solenoid X
X1-128 [ K68 IVVT 2 Variable Valve Timing 2 X
X1-129 | K69 IMOB_MIL Immobilizer Malfunction indicating Lamp X
X1-130 [ K70 RLY_EFP Electric Fuel Pump Relay X
X1-131 [ K71 ETC1 Electronic Throttle Control 1 (ETC) X
X1-132 [ K72 ETC2 Electronic Throttle Control 2 (ETC) X
X1-133 [ K73 DTP_GND Differential Tank Pressure Sensor GND X
X1-134 | K74 MAF/MAP_TIA_GND MAF/MAP_TIA_GND X
X1-135 [ K75 IMOB_DL Immobilizer Data line
X1-136 | K76 LIN LIN_BUS
X1-137 | K77 CAN_H CAN_H
X1-138 | K78 CAN_L CAN_L
x1-139 | K79 TOIL_GND Oil Temperature Sensor Ground X
CUR_BAT_TBAT_GND Battery Sensor Ground (only for BEM Analog Sensor)
X1-140 [ K80 TPS1 Throttle Position Sensor 1
X1-141 | K81 PSTE-GND Power steering sensor GND X
X1-142 | K82 PVS1 Pedal Value Sensor 1 (ETC)
X1-143 | K83 CAM1_GND Camshaft Sensor1 GND X
X1-144 | K84 02S_D Binary O2 Sensor Downstream
X1-145 [ K85 02S_D_GND Binary O2 Sensor Downstream GND X
X1-146 | K86 ESS Engine Speed Signal X
X1-147 | K87 RLY_ACCOUT A/Con Compressor Relay X
X1-148 [ K88 RLY_CFA_H Cooling Fan Relay High X
x1-149 | K89 ACC_MAIN_LAMP Cruise Control Main Lamp (ETC) X
ISA1_PWM Idle Speed Actuator 1 (open) (ISA)
x1-150 | K90 ACC_SET_LAMP Cruise Control Set Lamp (ETC) X
ISA2_PWM Idle Speed Actuator 2 (close) (ISA)
X1-151 | K91 SOV/NVLD_OUT Nvfguéﬁﬂgﬂéiao X
X1-152 | K92 MIL Malfunction Indicating Lamp X
X1-153 [ K93 O2SH_U 02 Sensor Heater Upstream X
X1-154 [ K94 0O2SH_D 02 Sensor Heater Downstream X
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1.5

List of Configuration Data

Configuration data:

Name Dim Hex. limits Phys. limits | Resol. Unit

NC ACTIVE CRK_EDGE 1 0..1H 0..1 1 -

Active crankshaft edge definition - used in the s/w, but not in the spec

NC_CBK_NR I 0..2H | 0..2 | 1 | -

Remark : not used in the s/w - for spec interface only

NC CYC TOOTH NR | 1+ ] o.FFH | 0.255 | 1 | tooth

Number of crankshaft teeth per engine cycle including the missing teeth in the reference ga

O

NC FAC MAF_INT

| 1 | o.FFFFH | 0..8924 | 00136 ms

Factor for unit adaptation

NC_FRQ ASW | 1 Jo..FFFFFFFFH] 1..4295¢6 | 1 | Hz

Applicative software frequency (Remark : not used in the s/w - for spec interface only)

NC_FRQ _ECU | 1 Jo.FFFFFFFFH]| 1..4295¢6 | 1 | Hz

ECU processor real frequency

NC_KNKS CH1 | 1+ ] o.FrH | 0...255 K | -

Initialization value for the analogue channel of knock sensor

NC KNKS CONF | 11 o.FrH | 0...255 | 1 | -

Configuration : knock sensor number = f(cylinder number)

NC NR _TOOTH TDC REF | 1 | oFFFF | o0.65535 | 1 | tooth

Number of teeth between first tooth and TDC synchro

NC T BAS FRQ DIV | 11 o.FrH | 0...255 | 1 | -

Divisor for calculation of timer frequency for basic time measurements

NC T SEG LOW N I [ [ |

Maximum segment duration for low engine speed range.

NC T SEG MAX

[ 1 | I I

Maximum segment duration for engine stalling detection.

NC T TOOTH MAX | 1 ] | | |
Maximum duration of normal tooth.
NC_T_TOOTH_MIN | 1 | | | |
Minimum duration of normal tooth.
T1_FREQ | 1 ] | | |
Timer frequency
T8_FREQ | 1 | | | |
Timer frequency
NC TIPO MIN | 1 ] | | |
Value of TIPO_MIN (minimum injection time for injection update)
NC_TOOTH_GRD_MAX | 1 1 o..1000H | 0..16 | 00039 | -

Maximum tooth gradient for valid or invalid tooth duration.

NC TOOTH GRD MAX_GAP

| 1 ] o.1000H | 0..16 ] 00039 | -

Maximum tooth gradient for valid or invalid crankshaft gap detection.

NC TOOTH_GRD_MIN | 1 1 o.1000H | 0..16 | 00039 | -
Minimum tooth gradient for valid or invalid tooth detection.
NC TOOTH GRD MIN_GAP | 1 | o..1000H | 0..16 ] 00039 | -
Minimum tooth gradient for valid or invalid crankshaft gap detection.
NC_USE_EXT_ADJ I 0..1H | 0..1 | 1 | -
Configuration Constant, 1 = Service tool intervention enabled, 0 = Service tool intervention inhibited
NC LAM SWI | 1 ] 0..1H | 0..1 I
NC_SEG_TOOTH_RR | 11 1H.FFH | 0...255 | 1 | -

Number of wheel speed signal teeth to build one segment, typical value = 4

NC_MAX_T AST FIRST EOL FDOUT | 1 | oH..FFFFH | 0..65535 | 0.1 | sec

Maximum misfire detection inhibition time after first engine run
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Input data:
NC CPPWM CPS BOL NC TD LIM NC IGBT CUT OFF T NC CYL NR
NC INI CTR_DEAC NC KEY OFF NR NC KEY ON NR NC KNKWB_INI
NC KNKWE_ INI NC FAC MAF INT 100 NC CPPWM CPS TOL NC PSD DLY

NC_N_DIF_MIN_CRLC

NC_FAST_TRAN_SYN_ENG_IG

K_OFF PWL

NC_NR_TOOTH_GAP_TDC

NC_KEY_OFF_THR

NC N _MIN

NC T SEG FRQ

NC LOW N

NC N _MAX

Remark : in some cases, the physical and hexadecimal limits don’t appear because they are
not explicit in the s/w. Only the value is used.

General information:

To satisfy the spec interface (data defined and used), the following convention is applied :

- if a NC value is used as an INPUT in a function, it is defined as a CONFIGURATION
DATA in the present spec "List of Configuration Data", and its value is also affected in the

present spec.

- if a NC value is defined in a function (in the field " CONFIGURATION DATA), then it is
called as an INPUT in the present spec "List of Configuration Data", and its value is
affected in this present spec (even if its value is already affected in the function)

Description:

Name Value

NC ACTIVE CRK EDGE 00H = 0 dec.
NC CBK NR 1

NC_CPPWM_CPS_BOL

024EH =1.797%

NC_CPPWM_CPS_TOL

7DB1H = 98.189%

NC_CYC_TOOTH_NR

78H =120

NC_FAC_MAF_INT

0198H = 408 dec.

NC_FAC_MAF_INT_100

07F8H = 2040 dec.
(called NC_FAC MAF _INT 100ms in the s/w)

NC_FRQ_ASW

16000000

NC_FRQ_ECU

24000000

NC_IGBT_CUT OFF T

4E2H -> 5 msec.

NC_INI_CTR_DEAC

96H -> 600 microsec.

NC_KEY_OFF_NR

32H =50 dec. = 50 msec

NC_KEY OFF_THR

157dec = 9DH

NC_KEY_ON_NR

6H = 6 dec. = 6 msec

NC _KNKS_CH1 EOH = 11100000b

NC KNKS CONF 0 (one knock sensor for all 4 cylinders)
NC_KNKWB_INI 20H

NC_KNKWE_INI 90H

NC N DIF MIN CRLC -150 dec.

NC_NR_TOOTH_TDC_REF

NC _NR _TOOTH_GAP_TDC =13H =19dec. =
19 Teeth

NC_T BAS_FRQ_DIV

128

NC_T SEG_FRQ

0x401CDO

NC_T_SEG _LOW N

(T8_FREQ *NC_CYC_TOOTH_NR/
NC_CYL_NR)/NC_LOW N

NC_T_SEG_MAX

(T8_FREQ *NC_CYC_TOOTH_NR/
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NC_CYL_NR)/NC_N_MIN

NC_T_TOOTH_MAX

T8_FREQ/NC_N_MIN

NC_T_TOOTH_MIN

T8 FREQ/NC_N_MAX

NC_TD LIM 5625
NC_TIPO_MIN 200 us
NC_TOOTH_GRD_MAX 0200H = 2
NC_TOOTH_GRD_MAX_GAP 0380H = 3,5
NC_TOOTH_GRD_MIN 0080H = 0,5
NC_TOOTH_GRD_MIN_GAP 0280H = 2,5
NC_USE_EXT_ADJ 0
NC_USE_IV_DIAG_MIS 1

T1_FREQ NC FRQ _ECU/NC T BAS FRQ DIV =187,5
kHz

T8 FREQ NC FRQ_ECU/NC_T BAS FRQ_DIV =187,5
kHz

NC LAM SWI 0

NC SEG TOOTH RR 4

NC_FAST_TRAN_SYN_ENG_IGK_OFF
PWL

FFFF =655.35s

NC_MAX_T_AST FIRST EOL_FDOUT | 30 sec

NC PSD _DLY 2
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1.6  AIRT Aggregate general:

Target / Objectives of the function:
The goal of the AIRT is:

_ to realize the acquisition of the sensor voltage

_ to compute:

. the air ambient temperature TAM (ie: outside the intake manifold)
. the three air temperatures TIA_THR, TIA_IM and TIA_CYL (i.e.: inside the intake system)

taking into account:

. External EGR version (or not)
. CHRG version (or not)
. One or several air temperature sensors at different locations on the intake system

_ to perform the diagnosis of the TIA sensor(s).

Requirements:

TIA sensor electrical diagnosis (OBD1)
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TAM sensor (via CAN) out of range diagnosis (OBD1): via Project specific solutions
TIA and TAM sensor plausibility diagnoses (OBDII)

Physical background of the function:

The AIRT uses basically 2 Physical / Mathematical laws:

_ The heat transfer law for the mix of two gas:

Between fresh air and burned gases coming from EGR (we suppose that the isobaric heat
capacities are the same for air and EGR gases).

mengp (T - T) = maiGC (T - T

egr air

):> T =T, xratio _egr+T,, x (- ratio_egr)

To estimate the air temperature, we use the following law :

_ The Reynolds law:

It describes the heat transfers of a gas flowing into a tube. For gases at moderate
temperature, the change of temperature between the final gas temperature and the initial one
follows the law:

_ K(L’D)l]—;ube _TgasJ
T_Tgas - ﬂ0w0'2

Where: K depends on the length of the tube (L) and its diameter (D).

flow is the mass flow of gas.

Trube
—

T gas :> ﬂOW T

Overview picture:

General remark concerning all Signal Flow Diagrams presented below:
. in blue ink: DIRECT data flow / in pink ink: REVERSE data flow

. “TIA_x_TMP” is the main variable for TIA_x calculation:

example: TIA_THR_TMP is the main input for TIA_THR calculation.

. EGR module [respectively CHRG module] are defined in EGRC Aggregate [respectively
CHRG Aggregate]

= Signal Flow Diagram for version: No CHRG + No External EGR (+ 2 possible TIA
sensors positions)
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TAM_CAN_line TIA_IM_CYL
only sensor

TIA_AM_THR
sensor

v T i |
TAM v TIA_THR TIA_IM TIA_CYL
TIATHR |
X _upP ' X ; |
I I
: TAM_TMP ;: [ L »: TIA_THR_TMP Eq- | TIA_IM_TMP ! _,: TIA_CYL_TMP :
] | ] | | |

= Signal Flow Diagram for version: No CHRG + External EGR (+ 2 possible TIA sensors

positions)
TAM_CAN_line TIA_IM_CYL
only sensor

TIA_LAM_THR
sensor

T - |
A 4
| [
|
v
TAM TIA_THR TIA IM TIA_CYL
TIATHR |
1 h _up | ¢_ ; |
| |
1 [ | ! R 4 1 |
| < - TIA THR TMP 1€— ==Y __ || =¥ __
| TAM_TMP 1 » TIA_THR_TMP | ) | ) : TIA_IM_TMP _,: TIA_CYL_TMP :
| 1 1 | | |
Lo_____1 Le_____1 I\ TIA_INTER_| ITIA_INTER_| ! 1
| UP_TMP | IDOWN_TMP| b | Emmpm
| ] | |
e e || b oo
TIA_INTER_ TIA_INTER_
uP DOWN

AV_FLOW_EGRV AV_FLOW_EGRV

TEGR_ESTIM_DOWN TEGR_ESTIM_DOWN
EGR

Module

= Signal Flow Diagram for version: CHRG + No External EGR (+ 5 possible TIA sensors

positions)
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TAM_CAN_line
only

TIA_AM_THR
sensor

TAM
TIA_THR |
_upP !
X 1 1
1
: TAM_TMP < l_ 7y
! |
Lo __2
A
L TIA_CHRG_DOWN
TIA_CHRG_UP
- CHRG
» Module
A

TIA_AM_CHRG
sensor
TIA_CHRG_MES

TIA_IM_CYL
sensor

TIA_THR

TIA_CHRG_THR
sensor

TIA_IM

I
TIA_IM_TMP

TIA_CYL

= Signal Flow Diagram for version: CHRG + External EGR (+ 5 possible TIA sensors

positions)

TAM_CAN
from CAN line

TIA_AM_THR
sensor

TIA_IM_CYL
sensor

TAM — TIA_THR TIA IM TIA_CYL
TIA_THR |
| 1 -UP 1| | I # ! |
I [ | I R 4 I ! |
1 < D b TA THR TP e —— X || > __ 1
| TAM_TMP h 7y P, TIA_THR_TMP . | | | | | TIA_IM_TMP -’: TIA_CYL_TMP :
1 1 1 1 1 1
L _____1 L _____1 | TIA_INTER_ | TIA_INTER_ ! 1
A | UP_TMP | IDOWN_TMP| e L T iy g
I [} I I
I T N
A TIA_CHRG_DOWN
N TIA_INTER_ TIA_INTER_|
TIA_CHRG_UP CHRG UP DOWN
Module
A 4 Iy
TIA_AM_CHRG TIA_CHRG_THR
sensor sensor AV_FLOW_EGRV AV_FLOW_EGRV
TEGR_ESTIM_DOWN TEGR_ESTIM_DOWN
TIA_CHRG EGR
sensor Modu'e
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1.7 General information

Target

The goal of the EGPR is to calculate the actual valid exhaust pressure in the exhaust
manifold.

There is an increase of the pressure in the exhaust pipe in comparison to the ambient
pressure. The increase of the pressure is higher with increasing mass flow in the exhaust
pipe. The cylinder mass air flow is direct proportional to the exhaust mass flow. Therefore the
pressure increase in the exhaust pipe is a function of the engine mass flow.

Dependence of IMM on reliable measurement signals

To reach always A = 1, i.e. in steady state/ transient, cold/warm engine operating, a precise
load signal is required. The IMM strongly depends on reliable measurement signals, for two
main reasons:

_ In systems equipped with an air-mass flow sensor (HFM) during steady state engine
operation, the measured air-mass flow signal (MAF) usually equals the air-mass flow into the
cylinder, which is the base for injection time calculation. This is not true during transient
engine operation, because of the filling characteristic of the manifold. The HFM is mounted in
front of the intake manifold which behaves during transient as a mass storage system. To
avoid A deviations, the dynamic behaviour (in steady state and transient engine operating) of
the intake manifold is calculated via the “IMM”.

_ Systems equipped with a manifold pressure (MAP) sensor do not have problems with the
filing dynamics of the intake manifold. Due to the fact that the air-mass flow is not directly
measured but only calculated out of the air density, therefore it strongly depends on the
knowledge of the air-temperature in the cylinder. Any deviations from the temperatures valid
during the calibration of the engine have to be compensated.

Chapter Baseline Include File
General 691F00 30101N01.00A
Date Department Sign
Designed by GC Shin 2008-05-27 SV P GSES
Releasedby 5. Raab 2008-05-27 SV P GS Sys2 PL
Designation
Engine Management System HMC Theta Il ETC/BIN
3 an
(Onfinenfal @
Document Key Pages
E150-024.49.01 SPE 000 20.0 145 of 5555

Ichon(ICH) Copyright ( C ) Continental AG 2008 A4 : 2004-06




Transmittal, reproduction, dissemination and/or editing of this document
as well as utilization of its contents and communication there of to

others without express authorization are prohibited. Offenders will be

held liable for payment of damages. All rights created by patent grant or

registration of a utility model or design patent are reserved.

general specification

Overview

Prs_ex

Tex ’ Vex

CAT

BMP

AP
exhaust
system

List /short description of the containing function

-Exhaust gas pressure determination

o The EGPRis based on an increase of the pressure in the exhaust pipe in comparison to the

ambient pressure. This increase is proportional to the engine flow:

Mgy = Mgy + My o

e The exhaust pressure is calculated as :

Pe = amp+A-f(meng)

(1)

(2)
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1.8 ENRD General

1.8.1  General description

The goal of the ENRD is to provide an engine roughness information to functions linked to
combustion process like misfire monitoring, engine roughness control and cylinder balancing.

1.8.2  Architecture Overview

ENSD ENRD MISF
ENRD_SIGCVSEGO ENRD_SIGCVERO >
4049 402E
S| BT REiness P Engine Roughness
Segment Time 9 9 ENRC

Calculation

Correction

i Y i

404R 402p CYBL
. < . AOEL
Engine Roughness Engine Roughness 3
N . . Engine Roughness
Adaptive Learning Calculation - N " P
o . Diagnosis
Process Application Incidences
| ENRD_ADCPRO ENRD_SIGCVER1 A enrDp_siGDGO ERRM
_’
LO0KS IE\:Ellr‘:le Roughness
ENRD Configuration ng ~oug
Diagnosis -
Data A .
Application Incidences

ENRD_CONFI0 ENRD_SIGDG1

1.8.3  Description of the containing functions
1.8.3.1.1 404Q Engine roughness segment time correction

Segment times coming from ENSD are managed and corrected according adaptive learning
values obtained in 404R module.

1.8.3.1.2 402P Engine roughness calculation - Application Incidences

Application specific requirements, fade-out requests are handled to act on the generic
function core. (Template module, modified by the project according its integration
environment)

1.8.3.1.3 402E Engine roughness calculation

Engine roughness indexes calculation is grounded on corrected segment time samples
provided by 404Q module.

1.8.3.1.4 404R Engine roughness adaptive learning process

Engine roughness adaptive learning process provides adaptive values to 404Q module, to
minimise noises produced by flywheel mechanical tolerances.

This module also consumes fade-out requests coming from 402P module.
1.8.3.1.5 AOEM Engine roughness diagnosis - Application Incidences

Application specific requirements, fade-out requests are handled to act on the generic engine
roughness diagnosis function. (Template module, modified by the project according its
integration environment)

1.8.3.1.6 AOEL Engine roughness diagnosis
This modules provides two diagnosis :
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A diagnosis for the ER segment acquisition (thin synchronisation default criterion).

A check range diagnosis for the ER adaptive values obtained by the 404R module.
1.8.3.1.7 100K ENRD Configuration data

This module defines ENRD configuration data used during software integration &
compilation. These configuration options defines mainly data and buffer size according the
number of cylinders. This module is not attached to a software task.
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1.9 ENSD General

1.9.1  General Description

Crankshaft sensar

HW ———» Engine Position and speed
—»|  inouf >
stage F— Segment number and period
ENSD F— GSvynchronization status
Diagnosis and limp-
Camshaft sensoris) Hi » home status
. g:;:ge » L » Camshaft /YT position

Up to 4 camshaft sensors are supported.

The ENSD aggregate calculates all output data which depend on crankshaft and camshaft
sensor information. This includes:

engine position

engine speed

engine speed gradient

segment number and period
synchronization status

diagnosis and limp-home flags
camshaft / VVT position feedback

min./max. engine position for pre-injection

At engine start, three synchronization modes are activated:

1)

Crankshaft (self-)synchronization:

The purpose of this synchronization mode is to identify the crankshaft position (0...360°
CRK). The crankshaft position is clearly identified at the reference gap of the crankshaft
target wheel.

Camshaft (self-)synchronization:

The purpose of this synchronization mode is to identify the camshaft position (0..720° CRK).
The camshaft position is clearly identified as soon as an unambigous camshaft edge pattern
is found.

Camshaft/crankshaft synchronization:

The purpose of this synchronization mode is to identify the engine position (0..720° CRK).
The engine position is clearly identified as soon as an unambigous crankshaft to camshaft
position is found.

Injection / Ignition can be enabled as soon as

engine position is identified (MPI engines)
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- engine position is validated (DI / DS engines)

A corresponding status information (LV_SYN_ENG /LV_SYN_VLD) is produced and sent to the
other aggregates.

1.9.2 Overview

The following figure shows the functional breakdown of the ENSD aggregate:

VVTI PWSL ENRD INJR all INJR all all Tacho signal
'y A 4 'y

ENSD

Engine Position and Speed
Calculation

4040
Y y 7y

Engine Position

Camshaft Position Camshaft [ and Speed
Adaptation and Position — | Dia nzsis Manager
Output Diagnosis Synchronization 9 9

4028 AOB4 detenninat_ion in AODZ
camshaft limp home
4072 W
b

Engine Position Manager:
L | Operating Mode and Status I N
Information

403z

Crankshaft
sensor
h 4 ibili

plausibility

. diagnosis
T Camshaft AOB9 Acquisition of Crankshaft Crankshaft q
Acquisition of . Sensor Circuit
Camshaft Signal Sfensor ) T T Crankshaft Signal Sfensor ) diagnosis
Diagnosis Diagnosis
2004 A004 L ~ 200H A005 AOEO
Y
logic level logic level
analog
Camshaft sensor signal Crankshaft sensor signal

The light shaded blocs represent modules which are choosen in function of the actual system
configuration (Hook modules).
The dark shaded blocs represent modules which have to be modified by the project
(,templates® — Hook modules)
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1.9.3  Short description of the containing functions

200H: Acquisition of crankshaft signal

Crankshaft synchronization, reference gap detection and crankshaft tooth validation.
Measurements of tooth periods and segment periods

200J: Acquisition of camshaft signal

cam/crk synchronization (engine position offset determination), camshaft self-synchronization
and engine position determination before engine synchronization (for pre-injection).

403Z: Engine position manager

Selection of operating modes (normal mode, camshaft or crankshaft limp-home mode) and
generation of synchronization status information.

4040: Engine position and speed calculation

Calculation of engine position, speed, speed gradient, fast engine speed, segment period
and number.

4072: Synchronization determination in camshaft limp-home

Engine synchronization determination in camshaft camshaft limp-home by specific injection
pattern management

402S: Camshaft adaptation and position output

Camshaft edge position adaptation and camshaft position feedback for VVT-controller.
AO0DZ: Engine position and speed diagnosis manager
Generation of diagnosis information and diagnosis inhibition flags.
A004: Camshaft sensor diagnosis

Camshaft segment period diagnosis and camshaft ratio check.
A0B4: Camshaft position diagnosis

Diagnosis of camshaft to crankshaft reference position.

A005: Crankshaft sensor diagnosis

Crankshaft tooth number and tooth period diagnosis.

A0B9: Crankshaft sensor plausibility diagnosis

Failure detection if crankshaft synchronization cannot be achieved, if camshaft signal is
missing and if camshaft signal not valid for engine synchronization.

A021: Crankshaft sensor circuit diagnosis

Detection of open circuit and short circuit for magnetic crankshaft position sensor.
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1.10 ERRM General

1.10.1

The purpose of the Error Management is :

Target / Objectives of ERRM function

- to collect, store and provide diagnostics information for repair and inspection programs

- to inform the driver via dashboard lamps from malfunctions which could affect emissions
compliance with regulations (CARB for US market / EOBD for European market).

1.10.2 Architecture Overview

Principle of the dynamic error management is to receive diagnoses results (filtered or not by
anti-bounce, muliti-condition, or statistical algorithms). These results are managed as
diagnoses failures, according CARB and EOBD standards.

Anti-bounce
algorithm /

Diagnosis
Functions

A 4

Filter
algorithms

Communication
Interface

\ 4

Generic services for
Dynamic Error Management

Misfire

Dynamic Error Management

Core

A

Priority rules

Lamp management

History memory

Environmental data

FSD

DTC management

Cycle manager

Similar conditions

Readiness codes

| Failures class

Statistical data

Rate-based monitoring

Permanent fault code
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1.10.3 Description of the containing functions

= Dynamic Error Management core

The dynamic error management core manages different failures states thanks to the fault
detection performed by the diagnoses : detected, present, temporary, pending, disappeared
and confirmed. All failures are detected without any limitation on quantity. On the contrary,
the number of present failures able to be stored into dynamic memory is limited.
Management of this limitation is performed thanks to priority rules mecanism.

When a failure is stored into dynamic memory, the related environment data is stored, the
lamp management may force lamp illumination (MIL, WAL,...), and DTCs management is
done until failure is deleted. When deleted, failures are stored into history memory.

= History memory
History memory permits to trace historic of deleted failures. Some specific information are
stored for each deleted failure. Only the more pertinent data linked to failure shall be stored.

= Debounce algorithm
The debounce algorithms is in charge of detected failures filtering according several
available and predefined filters.

= Multi-conditions debounce algorithm
Debounce algorithm able to filter failures according a conditions per symptoms based
algorithm.

» Cycle manager
Cycle manager computes driving cycle and warm-up cycle according to engine states and
engine coolant temperature. Cycle manager permits to evaluate failure states.

» Failures class

Each failure can be configured to obtain a specific behaviour : emission relevant or not, can
illuminate MIL or not ... This module contain to all the predefined behaviours each failure can
be associated with. It permits to symplify greatly tuning of diagnosis by decreasing quantity of
calibrations.

» DTC management
DTC management permits to catch some data when a failure becomes present and to
generate a code identifier, called DTC. It permits to identify default of the function.

= Communication interface
This module allow to access failure memory data related to error management such as
freeze frame, stored DTCs, readiness codes.

= Priority rules
This module manages dynamic memory size limitation. It defines criteria, called priority rules,
to store or not a new failure into this dynamic memory.

= Environmental data
This module describes the structure of the freeze frame and its management : storage and
delete.
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= Similar conditions
Similar conditions are additional conditions based on engine and load status to erase a
failure in memory (for Misfire and Fuel system failure only).

= Lamp management
Lamp management module can manage illumination of several warning lamps ( MIL and
other warning lamps ) including pre-drive check.

»= Readiness codes
Readiness codes allow to know if a diagnosis has been performed or not.

» Rate-based monitoring
Rate-base monitoring functionality : monitoring performances under real world conditions.
Performs statistics calculation on diagnoses.

» Statistical data
Statistical data allows monitoring and storage of statistical data on error management data flow.

= Permanent fault code
This module manages the permanent fault codes into a new dedicated dynamic memory.

Chapter Baseline Include File
General 691F00 30101V01.00B
Date Department Sign
Designed by GC Shin 2008-05-27 SV P GSES
Releasedby 5. Raab 2008-05-27 SV P GS Sys2 PL
Designation
Engine Management System HMC Theta Il ETC/BIN
3 an
(Onfinenfal @
Document Key Pages
E150-024.49.01 SPE 000 20.0 154 of 5555

Ichon(ICH) Copyright ( C ) Continental AG 2008 A4 : 2004-06




Transmittal, reproduction, dissemination and/or editing of this document
as well as utilization of its contents and communication there of to

others without express authorization are prohibited. Offenders will be

held liable for payment of damages. All rights created by patent grant or

registration of a utility model or design patent are reserved.

general specification

1.11 EXTC General

The aggregate EXTC —EXhaust system Temperature Control- concerns the component
overheating prevention and catalyst heating.

1.11.1 Components overheating prevention functions

There are 3 measures to reduce the temperature in the exhaust line. With high temperature
first ignition retardation shell be inhibited, because it causes high exhaust temperature due to
worse combustion efficiency (used for catalyst heating). The 2™ measure is the enrichment
of the air/fuel mixture, what makes the temperature decrease. The 3™ measure is the
reduction of the indicated torque. With high catalyst temperature especially after a time with
enriched mixture it is necessary to inhibit fuel cutoff in pull phase. This function is located in
Appl. Inc. and can be modified by project in "Overheating prevention (Appl. Inc.)". In the
figure below the overheating prevention interfaces are marked gray.

1.11.1.1 Minimum ignition limitation

The inhibition of late ignition angles is realized via limitation of the minimum ignition
difference to reference ignition - IGA_DIF_MIN_TEG. In general this value does not limit the
ignition itself, but reduces the torque reserve! For steady state environment this corresponds
to an ignition advance. Dynamic torque reduction via ignition retardation below
IGA_MIN_TEG is allowed!

For direct limitation of the ignition the value IGA_DIF_MIN_TEG BAS has to limit
IGA_DIF_MIN. This function has to be done by the project in "(TQM) Minimum ignition
angle".

According specification: "IGA_MIN limitation for exhaust gas temperature protection"

1.11.1.2 Enrichment of air-fuel mixture

With richer mixture the exhaust temperature can be lowered. For catalyst overheating
prevention there is an I-controller. The number of temperatures which are to be controlled
and their location can be specified in Appl. Inc. and configuration. It is recommended to use
for controlling static catalyst temperatures to realize a better control response. For turbine
overheating prevention -if existent- there is a P-l--controller. The lambda-interface is
LAMB_OHP and concerns the minimum of LAMB_COP (for catalyst prevention) and
LAMB_TUR_OHP (for turbine prevention).

According specification: "Overheating prevention (Appl. Inc.)"; "Catalyst overheating prevention"; "Turbocharger
overheating prevention"

1.11.1.3 Torque reduction

The reduction of the indicated torque shell normally not become effective — depends on
catalyst design. The function can be activated if the Lambda-setpoint is on bottom limit and
the temperature is still high.

According specification: "Torque based overheating prevention"; "Torque based turbine overheating prevention"

1.11.2 Catalyst heating functions

With EXTC you can impact on several setpoints to optimize them for quick light off of the
catalyst and for minimum emissions. Catalyst heating can be activated for after start catalyst
heating and for catalyst heating in low load to avoid temperatures below the catalyst working
temperature.

The parameters for catalyst heating are:
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e TQ_ADD_CH

e LAMB_CH

e N_SP_IS_CH

e FUP_RES_H_SP_CH

e CAM_SP_IVVT_CH_IN/EX
e SOI_1_MPLH_CH

e EOI_2 MPLH_CH

- torque reserve (results in air mass flow and ignition)

- air-fuel-mixture

- idle speed setpoint

- fuel pressure setpoint — only relevant HPDI engines

- camshaft setpoints (for variable valve timing)

- start of 1 injection during MPLH -only AGGR-Vers. 2
- end of 2" injection during MPLH -only AGGR-Vers. 2

e FAC MFF_SP_1 MPLH_CH - Split up factor for MPLH -only AGGR-Vers. 2

These setpoints are inputs for other aggregates and are used if catalyst heating is active.
Some of them are inputs in application incidences of other aggregates and can be used in
different ways. The catalyst heating interfaces are marked black.
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Figure: Main aggregate interfaces
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1.12 EXTD General

EXTD (EXhaust system Temperature Determination) is the aggregate where all necessary
temperatures in the exhaust line are determined. These temperatures are used for different
purposes in different other functionalities:

1. Component overheating prevention: Turbine and Catalyst overheating prevention

2. Lambda sensor heater management

3. Catalyst efficiency diagnosis
Additionally EXTD is responsible for the dew point detection (or dew point passed detection)
which is used for the full activation of the lambda sensor heater.

In general there are two ways to determine the temperatures in the exhaust line:

1. Measurement of the exhaust gas temperature

2. Model of the exhaust temperature dependent on the engine operating conditions
The model is always necessary to have a back up information in case of sensor damage and
the sensor damage has also to be detected.

So EXTD can be split up in 4 parts:
1. Exhaust gas temperature sensor acquisition
2. Exhaust gas temperature sensor diagnosis
3. Exhaust gas temperature model
4. Dew point detection

1.12.1 Exhaust gas temperature sensor acquisition

Three specifications belong to this part:

1. EXTD infrastructure requirement specification (IRS). Specifies all information
concerning the hardware of the ECU and how often the sensor information is
updated. If no sensor is available in the system (NC_TEG_SENS_TYP = No Sensor)
this specification is skipped.

2. Exhaust gas temperature sensors (Appl. Inc.): Project specific part to inhibit the
sensor acquisition for different cases e.g.: If the sensor is only available for certain
configurations: Turbo / non Turbo; US market / European market. If no sensor is
available in the system (NC_TEG_SENS _TYP = No Sensor) this specification is
skipped.

3. Exhaust gas temperature sensors: Deals with the sensor information acquisition
which can be the raw value of the ADC converter or a PWM value in case of a sensor
type with external evaluation control unit which communicated with the ECU by PWM
information. Conversion of the raw value in a "raw" exhaust gas temperature and
filtering of this "raw" exhaust gas temperature. If no sensor is available in the system
(NC_TEG_SENS_TYP = No Sensor) TEG_MES is initialized by zero within this
specification.

1.12.2 Exhaust gas temperature sensor diagnosis

This part consists out of two specifications:

1. Exhaust gas temperature sensor diagnosis (Appl. Inc.): Project specific part
where the conditions for the activation of the different diagnosis are specified and
also the anti bounce behaviour of the different diagnosis are specified. If no sensor is
available in the system (NC_TEG_SENS _TYP = No Sensor) this specification is
skipped.
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Exhaust gas temperature sensor diagnosis: 4 different types of diagnosis are
carried out here: electrical diagnosis, cold start diagnosis, increment diagnosis and
gradient diagnosis. If no sensor is available in the system (NC_TEG_SENS_TYP =
No Sensor) the global error flag LV_ERR_TEG_MES is initialized by zero.

1.12.3 Exhaust gas temperature model

This part is the most important and also the biggest part of EXTD with the following 7
specifications:

1.

Exhaust gas temperature model (Appl. Inc.): In this project specific part almost all
inputs of the exhaust gas temperature model are generated out of the available
system information. E.g.: The engine speed for the exhaust gas temperature model
N_TEG is generated out of the system variable N. This is done to deal with different
customer request (e.g.: to have a filtered engine speed as input for the exhaust gas
temperature model). Additionally several customer specific corrections (e.g.:
TEG_ENG_OUT_ADD_CUS) for different purposes (e.g.:. VVL and MPLH
corrections) can be generated here.

Exhaust gas temperature model: This module is the manager of the exhaust gas
temperature model. All component models (Engine out- / Tube- / Turbine- and
Catalyst exhaust gas temperature model) are coordinated here. This means the
manager calls the different component models in the right order with the correct
update rate and writes the result calculated in the component model in the right
position of the arrays (TEG_DYN_MDL, TEG, LV_TEMP_DEW_MDL...). It handles
also at which position the sensor information is used instead of the model based
value. There is only one calibraton data in the specification
LC_TEG_MDL_SENS_ENA which has to be set to one if the sensor information shall
be used (if no sensor error detected). So for calibration this specification is not
important.

Engine out exhaust gas temperature model: In this module all engine operating
point dependencies (e.g.: engine speed, load, ignition angle ...) are used to determine
the first temperature which is effective engine out exhaust gas temperature.
Additional the engine out exhaust gas humidity is determined here.

Tube exhaust gas temperature model: This model part is used to simulate the
cooling down of the exhaust gas and the influence on the dynamic of the exhaust gas
temperature by the influence of the heat capacity of an exhaust pipe like the exhaust
manifold and by the external conditions like ambient temperature and vehicle speed.
Turbine exhaust gas temperature model: This model part is used to simulate the
cooling down of the exhaust gas due to the turbine power and the influence on the
dynamic of the exhaust gas temperature by the influence of the heat capacity of the
turbine housing and by the external conditions like ambient temperature and vehicle
speed.

Catalyst exhaust gas temperature model: This model part is used to simulate the
catalyst temperature and it's dynamic. Therefore the exothermic reactions are
considered to calculate the increased temperature in the catalyst and also ambient
temperature and vehicle speed are again used to calculate the exhaust gas
temperature downstream catalyst.

EXTD Output selection: At the end of the calculation all exhaust gas temperatures
are available in the array TEGINC_NR_TEG_MDL] but the output of the aggregate
are values with a certain naming (e.g.: TEG_DYN_UP_CAT). For each value with a
certain naming a value out of TEG has to be selected. This mapping is done in this
module.
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1.12.4 Dew point detection

The dew point detection is a project specific specification because there are several
strategies for this functionality. All information's out of the exhaust gas temperature model,
like modelled tube wall temperatures and the internal dew point flags for each position in the
exhaust line LV_TEMP_DEW_MDL[NC_NR_TEG_MDL], can be used to determine the "dew
point passed flag" LV_TEMP_DEW_LS UP/DOWN for the upstream and downstream
sensor. But also mass air flow integral can be used to set the dew point flag. Of course also
combinations out of these information's are possible.

Module overview:

IRS for Exhaust gas temperature sensors + | teg MES
TEG sensor (Appl. Inc.) ]
¥E£E%E%E2AW TEG_DYN_UP_CAT
TEG MES m TEG_DYN_DOWN_CAT
N - ﬁ TEMP_CAT_DYN_MDL
MAF »| Exhaust gas temperature sensor diagnosis |LV_ERR TEG_MES g >
MAF_KGH + (Appl. Inc.) =3
LAMB_SP 2
LAMB_SAWUP e
EFF_IGA_AV_CBK o
TCO e}
TIA_THR > Appl. Inc. of exhaust gas temperature model 5
=}
—lN_TEG, MAF_TEG, LAMB_CBK_TEG_ENG...
Exhaust gas temperature model TEG N
(Manager)
| % [ ¢
g i g g S B A e o s e,
Engine out Tube Catalyst Turbine Dew point . cT T
model model model model detection >
T Result of calculations is given back by action
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1.12.5Introduction

This document is the Aggregate Integration Document of the IGRE Aggregate. Its aim is to
describe the integration constraints of this aggregate with the others. It aims with interfaces
(imported and exported), architecture, and configuration. This document covers all versions
of the IGRE aggregate.

1.12.6 Purpose

The IGRE Aggregate defines the calculation of the dwell time, the ignition realization and the
ignition diagnosis functions.

Basically the ignition command function has to fulfill two main tasks; to ensure that there is
enough energy in the ignition coil and to start the combustion at the requested ignition angle.
Knowing the desired ignition advance, engine speed and several other parameters, this
aggregate determines the correct timing for switching ON and OFF the power stage in order
to bring the ignition coil to the necessary primary current value. The time during ON state
(load phase) of the switch is often improperly called Dwell time (with reference to the dwell
ratio in breaker systems).

At the end of this Dwell time the ignition stage is switched OFF and the ignition spark is
created. The OFF event corresponds to the advance ignition angle (IGA_IGC).

Primary
Vodltage
VB
— .l“\,
l
~12v \
’N
—
»é . Time
ON Ignition spark

The ignition command functions and the linked diagnostic functions are regrouped in the
ignition realisation aggregate.

1.12.7 Function Description

This function sets the angular position of the dwell time turn on in order to have the time to
set up the necessary current in the ignition coil.

The strategy is based on a priority of the ignition angle. If dwell time priority is requested the
minimum dwell time is equal to maximum dwell time.

The strategy respects ignition coils with dual and single outputs. This function could be used
independently of the number of cylinders (x) and the geometry of the crankshaft target wheel.

All of the functions described in this section operate over the entire engine speed range.
Realization of minimum 1 ignition spark per cycle

Realization of a number of multiple spark
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e Physical limits of the ignition angle +60°CRK / -35,625°CRK

e In case of an acceleration of £10 000 RPM/s the ignition spark output tolerance depending

on engine speed.
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1.13 IGSP General

1.13.1 General description

The IGSP Aggregate defines the calculation of the ignition angles to be applied on an engine
with a TQ based EMS.

The Ignition functionality of an engine management system can be organised in two different
parts. A first part is the determination of the ignition angle itself, and a second one is the
realisation of this ignition angle with the management of the charge and the discharge of
coils. This document is the “over head” for the first part, “Ignition Angle Calculation / Ignition
Angle Setpoint”. The information of this function will thus been send to the coil for the proper
application on the spark of the mandatory determined ignition angle.

The goal of this aggregate is to calculate the 3 ignition angles (BAS, REF and MIN) that
describe the limits of engine behaviour and capacities and then to co-ordinate this basic
structural angle with the ignition angle request from the Torque manager to produce the
requested torque in the requested period, with the limitation to the engine possibilities. The
ignition angle hence calculated will be provided to the second part in order to be realised as
best by the ignition coil.

The Ignition structure gets an ignition angle request from torque structure (named
IGA_DIF_TQ_REQ) which is the transformation in term of ignition angle of the setpoint for
TQ. It provides representative ignition angles to the other functionality. With this information,
the torque structure can interpret and define which ignition angle has to be realised. Then the
ignition angle choice between TQ requests and engine possibilities with IGA is done to
produce the best fitted (in term of TQ production and engine limits respect) ignition angle that
will be applied to each cylinder.
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1.13.2 Architecture Overview
[ Time Scheduler for IGSP calculation and synchronization >

IGSP configuration
data

100F

Basic IGA
calculation
6010

MPI IGA General

6001
DI

External limitation Minimum IGA
on minimum IGA —| calculation
6026 601A

4 IGA Start
IGA calculation > 6004

configuration
6023

For DI version only

IGA Request for Stratified mode

601F

1.13.3 Description of the containing functions

Ignition angle calculation structure

The calculation of the ignition angle to be applied is done by various functional calculations
steps represented by the modules here listed:

e IGSP Configuration data
Here are defined — by each project — the configurations values to be used for IGSP aggregate

e IGA_BAS calculation
For the calculation of the basic ignition angle depending on the engine configuration
Homogenous or Lean Burn and cylinder bank specific.

e Reference IGA calculation
Here the reference ignition for best torque production is computed.

e Temperature correction on ignition angle
Here the temperature corrections on IGA_BAS and IGA_REF are computed.
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+ External limitation on minimum ignition angle
Some external limitations can be admitted on the minimum ignition in some particular engine
running area.
Each projects have to provide their specific considerations for this function.

e Configuration of IGA calculation
Here are defined — by each project - the name of external corrections that will be applied to
ignition

e Minimum ignition angle
This module defines the minimum possible ignition angle for combustion stability.

e Corrected IGA
Here the corrections on IGA_BAS and IGA_REF are performed: gathering and calculation of
all corrections on the ignition angles.

e Basic ignition angle at start
This module enables a specific management of IGA during start phase.

e Ignition angle general
This block manages all the ignition requests — regarding torque request and engine
capacities — and defines the IGA to be applied at the coil.

In case of switch to stratified mode only the module hereafter is calculated in the software.

e |GA Request for stratified mode
This module co-ordinates the calculation of the ignition angle IGA_AV_S[x] which is applied
to each different cylinder of the engine in Stratified combustion mode. This value is directly
related and fitted for one particular cylinder (cylinder x).
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1.14 General information

1141 Target

The purpose of the “Intake System” (INSY) is to coordinate the air flow controlling
components and to predict the air mass flow behavior. Needed is the prediction, as the
injection time is calculated based on the real mass-flow, which is present in the cylinder for
the considered combustion cycle. However, the injection time is calculated before the closure

of the intake valves, and parameters like MAP or MAF are still not known.

All this modeling aims to evaluate, at the moment of the injection time calculation, the
conditions in pressure and flow which are present at the closure of the intake valves for the
concerned combustion cycle. Therefore, the predicted pressure is calculated. This predicted

pressure is the estimation of the pressure value at the moment of the injection.

= Calculation of MAF_THR, MAF_CYL and MAP in order to calculate MAP_PRED and

MAF.

1.14.2 Scheme
Example for a 4 cylinder engine:
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1.14.3 Dependence of IMM on reliable measurement signals

To reach always A = 1, i.e. in steady state / transient, cold / warm engine operating a precise
load signal is required. The IMM strongly depends on reliable measurement signals, for two
main reasons:

In systems equipped with an air-mass flow sensor (HFM) during steady state engine
operation, the measured air-mass flow signal (MAF_KGH) usually equals the air-mass flow
into the cylinder, which is the base for injection time calculation. This is not true during
transient engine operation, because of the filling characteristic of the manifold. The air-mass
flow sensor is mounted in front of the intake manifold, which behaves during transient as a
mass storage system. To avoid A deviations, the dynamic behavior (in steady state and
transient engine operating) of the intake manifold is calculated via the “INSY”.

Systems equipped with a manifold pressure (MAP) sensor do not have problems with the
filing dynamics of the intake manifold. Because the air-mass flow is not directly measured
but only calculated out of the air density, it strongly depends on the knowledge of the air-
temperature in the manifold. Any deviations from the temperatures valid during the
calibration of the engine have to be compensated.
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1.15 Physical background

1.15.1

Air Cleaner

Scheme of the system used

EGR-valve

| —

temperature
pressure
M,y sensor

pamb \

pthr L) pim
SeDh, 1y,

=

m CPS

mmes /

Air-mass

flow sensor

Variables used:

pim = pfg + pegr ﬁ rhCRCV

0
I

pex

Exhaust system

PAMP AMP Ambient pressure

Pthr PUT Pressure up stream the throttle

MR MAF_THR Air-mass flow at the throttle

MeyL MAF_CYL Air-mass flow into the cylinder

Megr MAF_EGR Exhaust air-mass flow

Meps FLOW_CPS Air-mass flow through the canister purge solenoid

Mcrey FLOW_CRCV crank case air flow

Tim TIA Intake air temperature

Vim VOL_IM Volume of the intake manifold

Pex PRS_EX Pressure in exhaust system

Tex TEG_EGR Temperature of the exhaust side of EGR valve
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1.15.2 Physical/ mathematical laws used in the intake manifold model

e The IMM is based on the conservation of mass over the intake manifold. Assuming that
the air is an ideal gas this gives the basic equation:

V.
0” ptm = min - mout (3)
é’t Rair ]:m

The inflowing air-mass flow is the sum of the throttle air-mass flow, the exhaust gas
recirculation, the flow through the canister purge solenoid (CPS) and the crank case air
flow (CRCV) m;, =my, +Mg, +Mg +m The outflow is the air-mass flow into the

crev *

cylinder.

Under the assumption that T, and V,, are not time dependent (or at least quasi
stationary) the overall pressure change can be modeled as:

0 R Ti

_ air 'im (+ Y v : g
Epim VA (mTHR +Mggr + Meps + Megrey _mCYL) (4)

m

e The air-mass flow through the throttle can be described with the flow of ideal gas
through throttle. Throttling will be taken into account with the reduced area A,y

. 2.y 1
thr red 7- ] Rai,. . Tlm pth/ ( )
With
2 7+l
{pi)l - (Mj “ for undercriti cal pressure ratio
Pthr Pthr
Pim
—£ >0.53
Y= (Pthr J
(6)
Y itical = 0.2588 for overcritical pressure ratio
(pﬂ < 0.53]
Pthr

The reduced area of the throttle 4,,, is a function of the throttle position TPS. The critical
pressure ratio is the pressure ratio where sonic speed is reached at the throttle

X

_[ 2 )" cos3 (7)
y+1

P im
p thr

critical

¢ The flow into the cylinder is modeled via the (linearized) volumetric efficiency
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Pr _PEGr (8)

eyl = Nsiop " P g + Nsiop * PEGR — Nofs "~ ~ Nofs
im im

m

where p, means the fresh gas partial pressure in the manifold (if no EGR available, it is

the same as the manifold pressure). The volumetric efficiency is the suction air of the
engine. It mainly depends on the engine speed, the exhaust gas pressure and engine
hardware (e.g. variable valve timing, port flap position, variable intake manifold).

The intake manifold pressure p, is calculated by integration of eq. (2) with a
trapezoidal algorithm

AN o
Piv =D’ +7'(p,-’7n L ph) 9)

Similar to (2) the model for the exhaust gas partial pressure in the manifold can be
derived (mass balance for exhaust gas)

o R im [ .
EPEGR = %(mEGR - mLEuGR) (10)

im

To simplify differences between R, and R,;, at 7,, are neglected (strictly, this is only

valid for 4 =1).

m

The flow at the exhaust gas recirculation valve can be modeled similar to that at the
throttle

. EGR _ (EGR |2-X 1 EGR
- AEGR . o
thr red \/Z —1 Ry T Pex (11)
with
2 paal
WEGR _ (E'TTJX - [E'T”:J * for undercriti cal pressure ratio (12)

Weritical = 0.2588

for overcritical pressure ratio

and p, meaning the pressure at the upstream side of the EGR valve (exhaust gas
pressure).

The air-mass flow of exhaust gas into the cylinder can be calculated based on

(s +Pecr)

. . fe . EGR
mcyl = mcff’l + Moy = Nsiop * Pim — Nofs = Nsiop * (pfg + PEGR ) L (13)
im
as
. EGR _ Prer
mcyl - nslnp ' pEGR - 770]% : (14)
im
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The exhaust gas partial pressure is integrated with a rectangular algorithm
Pior = Prck + At - prex (15)
N
With the intake manifold pressure Pim (calculated with (2) - (7)) and the exhaust gas

N
partial pressure Pzér (calculated with (8) — (13)) it is possible to calculate the fresh gas
partial pressure

Pp = pi}:ln - PgGR (16)
and then the fresh gas mass flow into the cylinder.

. P

mcy/,fg = nslop : pfg - 770]& T (17)
pim
In systems without EGR, the fresh-gas partial pressure equals the intake manifold
pressure

¢ Due to injection-timing constraints, it is necessary to predict the pressure in the intake
manifold (usually about 2 segments in advance). The prediction ensures, that the air-
mass flow used for the injection timing calculation is as close as possible to the pressure
at closing the respective inlet valve. The prediction is done by extrapolation of the actual
pressure with the mean value of the last two pressure gradients multiplied by a
calibratable constant C

.N , :N-1
red (p + p ) N
PR =py i C oA (19)
With the predicted pressure the (predicted) air flow into the cylinder (at closing the intake
valve) is
- pred red
mg:[,fg = nslup ' p‘;g - 770]3 (20)
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1.15.3 Algorithm for the complete Intake Manifold System

AR _RED_BAS | Basic reduced TPS SEG
area =
INTAKE SYSTEM .
MAF EGR Calculation of
correction of the = EGR partial v{‘ MAP_EGR
MAF_THR, MAP, N reduced area # pressure
MAP_MDL_DIF i X ~]
MAP MES yMAP MDL | Reduced area Cortr;]r;u;attilfg of Calculation of » MAF_CYL
MAF_MDL_DIF}’/ controller oduced air flow and »{MAF_THR
MAF_KGH ) - redu air pressure >
A deviation of _I Pressure throttlearea »  MAP
air massflow or modelled pressure
air pressure controller up throttle EFF_VOL_OFS
{? PUT ﬁ EFF VOL_SLOP :
Pressure decrease MAP Volumetric
".‘Odd'edﬂ intheair cleaner efficiency
ar masstiow or
air pressure ﬁ ﬁ
AMP N, VIM, VVT, VLC,
port deactivation
MAF_MDL_MV modelled | . MAF MDL modelled
ECU | HFM sensor [©
if LV_MAF_CONF/CTL = 1 then
MAP_MDL_MV modelled MAP_MDL modelled
ECU | MAP sensor |
if LV_MAP_CONF/CTL = 1 then

The complete calculation algorithm for the Intake manifold system is subdivided into six

major separate modules:

application incidence for project specific adaptation

calculation of the air/EGR partial pressures and air mass flows

INSY-controller with reduced area controller and pressure up throttle controller
ambient pressure adaptation with ambient pressure learning

reduced area adaptation
calculation of the pressure decrease in the air filter
volumetric efficiency calculation
basic reduced area calculation

In addition, there are modules that strictly do not belong to the IMM, but usually are handled

with the IMM:

data acquisition for MAF values
data acquisition for MAP values

The tuning of the complete IMM is therefore consequently also subdivided into the tuning of
the separate depicted modules.
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1.16 Measurement Set-up

1.16.1 Required sensor equipment

The following sensors are required for a calibration of the IMM:

Pressure sensor in the intake manifold

Linear lambda sensor

Air-mass flow sensor and / or a fuel-consumption measuring device
Barometer in the test-cell

Coolant temperature sensor

Intake air temperature sensor

Pressure sensor between air filter and throttle

Pressure sensor in the exhaust system (if EGR is configured)
Pressure sensor just in front of the EGR-valve (if EGR is configured)
Temperature sensor in front of the EGR-valve (if EGR is configured)

1.16.2 Recommendations on sensor equipment

It is recommended to use calibrated sensors. At least the HFM and all pressure sensors
shall be calibrated. The HFM sensor should be calibrated completely mounted on the air-filter
module on the flow-bench (required time: about %2 day). The resulting table should be used
instead of the table in the ECU.

If possible, a pulsation compensated HFM sensor should be used. If the data acquisition is
capable of measuring external analogue channels, it is not necessary to use the system HFM
(i.e. the airflow sensor can be of any type). If no pulsation compensated HFM is used, it is
important to mount the sensor at a location where no pulsation effects occur. E.g. an oil
barrel, mounted upstream of the air-cleaner can be used as a low pass filter (do not mount it
downstream of the throttle, the barrel will be damaged). If the airflow sensor is mounted
upstream of the barrel, this ensures that no pulsation effects will occur. It is recommended to
mount an air-intake in front of the sensor.

1.16.3 Data acquisition system

If the data is acquired with a calibration system, it should be capable of measuring external
analogue channels. In addition, it should be possible to convert those measured voltages
into physical units by interpolation with tables (not only linear functions).

It should be possible to export measured data into tables either in ASCII or Excel file format.

1.16.4 Test bench

Duration of tests on engine dyno: 2 days

Duration of tests on chassis dyno: 1 week

Duration of tests on climatic chamber: 1-2 weeks

Duration of tests on altitude bench: 1 week

For the calibration of the intake manifold model at normal engine operation temperature,
there are no special requirements for the test bench.
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If the IMM has to be calibrated during warm-up (temperature dependency) at the engine
dyno it would be helpful if the coolant (and the intake air) can be adjusted to any desired
temperature (e.g. use heat exchanger in coolant circuit).

If the dyno is equipped with an ACS (Automatic Calibration System), all steady state
measurements can be done very fast (and unattended) using the ACS.
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1.17

1.17.1

Calibration Method

Calibration preparation

The following points have to be done or checked before beginning with the calibration:

Pulsation compensated air-mass flow sensor is used

HFM is mounted at a position where no pulsation takes place

Calibration of the air-mass flow sensor was done with complete air-cleaner module and
resulting conversion table is used for conversion of voltage to air-mass flow

Adaptation of the throttle position sensor stabilized

Intake manifold has no leakage (especially required for MAF system)

Throttle — and if used Idle speed actuator — should be nominal for principal calibration
Run-in phase of the engine is finished

All sensors (especially HFM and MAP) are calibrated and signals have been checked.

For a calibration of the temperature correction of the volumetric efficiency in addition the data
acquisition system has to be prepared so that it can be started directly before starting the
engine. Otherwise, data at low temperatures will be lost.

1.17.2 Points to be checked during the engine run

The following points have to be checked during the engine run:

1.17.3

Engine is operating at nominal temperature (about 90°C)
System intake air has desired value (usually about 25 °C)

Interfering functions

None

1.17.4 Test sequence

The steady state and transient calibrations are done on the engine test bench. The
temperature corrections of the volumetric efficiency have to be done on a climatic chamber.
Afterwards the steady state and transient calibrations have to be checked on a chassis dyno.
Altitude corrections and pressure adaptation have to be calibrated either on an altitude test
bench and/or on an altitude trip.
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1.17.5 Calibration flow chart
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1.17.6 Architecture Overview
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1.18 MISF General

1.18.1 General description
The goal of the MISF is execute a misfire monitoring according legal requirements (conditions,
engine area, errors & symptoms handling...) and provide to the ERRM aggregate following
CARB misfire legal informations to manage the MIL and corresponding error Pcodes

o CARB A misfire failure criterion:
Risk of catalyst damage, monitoring interval over 200 crankshaft during the driving cycle.

o CARB B1 misfire failure criterion:

Emission increase, monitoring interval over the first 1000 crankshaft revolutions of the driving
cycle.

¢ CARB B4 misfire failure criterion:

Emission increase, monitoring interval over 1000 crankshaft revolutions. For error detection,
misfire must be take place for 4 monitoring intervals (consecutive or not).

1.18.2 Architecture Overview

INJR IGRE
ENRD MISF ERRM
MISF_SIGDGDETO MISF_SIGDGMONO y y
P
B001 > Boou
| Misfire Detection Misfire Rate Determination »
& Error Management )
WIS IRECERIUEED T T l MISF_SIGDGDET1 T l INJR
B035 BOOT (TEMPLATE) XIS (EMALANTE)
- . H o Misfire Rate Determination
Legal Misfire Detection Misfire Detection -
Fade-out Conditions Application Incidences 4 Shiies [t =
Application Incidences |
MISF_SIGDGMON1
MISF_SIGEVOSCO v IGRE
BO3F F001
» g?::«shaft Oscillation » Generic Misfire Misfire Tuning R
Detection Parameters and Functions
1 Fade-out Conditions 1
I —
E A visF_REQGNGEND MISF_REQGNO
. -
VHMD B002 100L
Rough Road Detection MISF Configuration
Data
1
— 2
MISF_CONFT0
MISF_SIGEVRRO

1.18.3 Description of the containing functions
1.18.3.1.1 BOOE - Crankshaft oscillation detection

The crankshaft oscillation detection module uses engine roughness components to identify
drivetrain oscillations than could cause wrong misfire detections in a defined engine
operating area. If such oscillation occurs, this module triggers a fade-out.
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1.18.3.1.2 B002 - Rough road detection

The rough road detection module uses informations coming from wheel speed sensor(s) or
from ABS module (via harness or CAN) to identify transmission oscillations than could cause
wrong misfire detections in a defined engine operating area. If such oscillation occurs, this
module triggers a fade-out.

1.18.3.1.3 BO3F - Generic misfire parameters & fade-out conditions

This module provides parameters needed for the misfire detection process (data delayed,
data stacks, and zero load line...). It also managed all generic misfire fade-out conditions
linked to the misfire detection method.

1.18.3.1.4 B035 - Legal misfire detection fade-out conditions
This module manages all legal misfire fade-out conditions defined in legal texts (US & EC).
1.18.3.1.5 BOOT - Misfire detection - Application incidences

This module defines specific corrections for detection thresholds, application specific fade-
out with standardised outputs to the generic modules.

1.18.3.1.6 B001 - Misfire detection

Detection core function based on engine roughness index provided by ENRD.
1.18.3.1.7 BOOT - Misfire detection - Application incidences

Some functionality for calibration ease can be launched after detection.

1.18.3.1.8 BO2E - Misfire rate determination & error management - Application
Incidences

This module defines application specific fade-out & informations with standardised outputs to
the generic misfire rate determination module. Diagnosis conditions are defined in this
module.

Must be executed before BOOU module.
1.18.3.1.9 BOOU - Misfire rate determination & error management

This module defines the Misfire criterions according legal texts description (MIS_A = misfire
damage catalyst criterion, MIS_B1 = misfire emission criterion at engine warm-up & MIS_B4
= misfire emission criterion) and identify the cylinders in failures

1.18.3.1.10 BO2E - Misfire rate determination & error management - Application
Incidences

This module defines misfire errors according the type chosen by NC_TREAT DIAG _MIS:
errors defined per misfire criterions or errors defined per cylinder.

Failures like Misfire with low fuel tank level, Multiple cylinder misfire, Random cylinder misfire
are also managed in this module.

Must be executed after BOOU module.
1.18.3.1.11 FO001 - Misfire Tuning Functions

This module allows to generate misfire patterns (continuous or pseudo random) via injection
and/or ignition shut-off interfaces.
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This module is optionnal and can be integrated during validation and calibration stages. It is
strongly recommended to remove this functionally on serial product software (integration
choice via NC_USE_MIS_GEN compilation switch).

Chapter Baseline Include File
General 691F00 30101T01.00B
Date Department Sign

Designed by GC Shin
Released by 5. Raab

2008-05-27 SV P GSES
2008-05-27 SV P GS Sys2 PL

(Onfinenfal

Designation

Engine Management System HMC Theta Il ETC/BIN

Document Key

E150-024.49.01 SPE 000 20.0

Pages

184 of 5555

Ichon(ICH)

Copyright ( C ) Continental AG 2008

A4 : 2004-06




Transmittal, reproduction, dissemination and/or editing of this document
as well as utilization of its contents and communication there of to

others without express authorization are prohibited. Offenders will be

held liable for payment of damages. All rights created by patent grant or

registration of a utility model or design patent are reserved.

general specification

1.19 VVTI General

Objectives

The goal of the VVTI is to phase the opening period of the inlet and/or exhaust valves with
regard to the crankschaft. In other words, it is possible to change the closing point of the inlet
valves and/or the closing point of the exhaust valves.

This system provides the adjustment of a camshaft to a desired phasing ~ to a desired valve
timing. The desired camshaft position is further called setpoint. The setpoint can be any
position in the available adjustment range. Every project has to implement its determination
of the setpoint as a function of the engine operating state. The setpoint can be adapted to
the control algorithm slightly and the controller sets the camshatft to this setpoint.

Principle

The camshaft phasing is realised by means of an actuator that works with the engine oil. The
actuator has two chambers that can be filled and emptied by the oil. Filling one chamber and
emptying the second one leads to a change of the camshaft phasing. If the oil flow into and
out of the chambers is stopped the actuator holds its position, i.e. the camshaft does not
move (no additional movement to the basic rotary movement). The oil flow is controlled by
means of a solenoid proportional oil control valve. The solenoid is energised with a duty
cycle signal from 0 to 100 %. The piston of the valve is pressed against the solenoid by a
string. If 0 % energisation is applied the valve piston is in the passive stop position. The oil
flow causes that the actuator moves towards and remains in the actuator passive stop
position. If 100 % energisation is applied the actuator moves towards and remains in the
actuator active stop position. If an energisation is applied, in which the valve piston closes
both chambers or opens both in the same level, the actuator holds its position. Such
energisation is called holding energisation. It is approximately from 30 to 60 % duty cycle
depending especially on the voltage and solenoid temperature.

The IVVT system is an optional part of the engine. Its implementation has many benefit
impacts on the engine performance. The system allows to phase the opening period of the
valves continuously in the adjustment range of the actuator. Influences of IVVT on the engine
processes and how IVVT can improve the engine performance is briefly described in
following paragraphs.

There are two physical effects regarding the gas flow in the engine manifold. The first one is
the inertia of the gas flowing in a pipe (ram effect) and the second one is the wave effect.

The gas in the inlet pipe is accelerated during the induction stroke. The pressure in the
combustion chamber rises at the end of the induction phase because the piston already
moves towards the top dead centre. The kinetic energy of the flowing gas acts against the
combustion chamber pressure and helps to improve the volumetric efficiency. The ram effect
is very strong at high engine speeds. The inlet valve timing is to phase towards retard. The
inlet valve timing is to phase towards advanced at low engine speeds in order to minimise
the backflow due to the increased combustion chamber pressure.

The piston moving towards the bottom dead centre during the induction stroke creates a low
pressure wave (compared with the mean inlet pressure) running away from the combustion
chamber. It propagates with the velocity of sound in the pipe. This wave is reflected at the
open end of the pipe (manifold collector) as a high pressure wave running towards the
combustion chamber. If this high pressure wave reaches the inlet valve short before its
closing, improvement of the volumetric efficiency can be obtained. The time of the wave
arrival depends on the pipe length and time available, i.e., engine speed. The velocity of
sound changes slightly with the air temperature.
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These two effects are superposed. It is possible to increase the maximum torque at low
speed and to keep the power output without increasing engine displacement by means of the
infinitely variable inlet valve timing.

There are similar effects on the exhaust side. The gas flowing in a pipe tends to create
vacuum if there is not enough gas supply from the combustion chamber, also "an anti-ram
effect". High pressure waves are produced during the exhaust period. They are reflected as
low pressure waves. It is possible to reduce the amount of the residual gases, and thus to
manage more space for the fresh air. The phasing of the exhaust valve timing can contribute
to improvement of the volumetric efficiency too. The high gas temperatures and high
pressures, especially amplitudes, in the exhaust system make these effects very sensitive to
changes of the engine load and speed.

The situation at full load has been described above. The IVVT system can improve the
engine performance at part load too. The means is the internal exhaust gas recirculation.
That is an intentional extension of the amount of the residual gases in the combustion
chamber. Higher portion of the residual gases improves the thermodynamic efficiency of the
cycle because of changed properties of the working fluids. Further, it is necessary to
increase the inlet pressure in order to have the same power output (~ the same volumetric
efficiency) at higher portion of the residual gases. This decreases the pumping losses in part
load. It leads to the reduction of the fuel consumption. Higher portion of the residual gases
dilutes the air-fuel mixture. The maximum combustion temperature is lowered and this
reduces the production of oxides of nitrogen.

Higher portions of the residual gases are obtained by moving inlet towards advanced and
exhaust towards retard. The exhaust gases flows into the inlet port at the opening of the inlet
valve because the combustion chamber pressure is higher than the inlet system one. This
leads to a decrease of the combustion chamber pressure, and thus, there can be a backflow
of the exhaust gases from the exhaust port. The exhaust gases in the inlet port are then
inducted into the combustion chamber during the main induction period.

The extension of the amount of the residual gases is limited. The ignition properties of the
mixture get worse. It leads to higher engine roughness. The driver must not feel it especially
in idle. The combustion duration becomes longer which acts against the fuel efficiency
improvement. It is obvious that the ignition angle has to be fitted. On the other hand the IVVT
system allows to decrease the engine roughness in idle in comparison with an engine with
fixed timing. The fixed timing is a compromise for the maximum power output, maximum
torque and idle stability. The variable timing can have the minimum valve overlap smaller,
and thus less residual gases in idle and therefore better idle stability.

There are further effects of the IVVT system on the engine performance. It is possible to
reduce the fuel film creation on the inlet port walls by means of the backflow of the hot gases
from the combustion chamber. It can reduce the production of unburned hydrocarbons during
the warm-up phase. The catalyst light-off steps and the catalyst overheating protection can
be supported by IVVT. The variable valve timing influences the flow field within the
combustion chamber which is a part of the combustion process in the gasoline direct
injection engines.

Description

The IVVT system can be in active or inactive state. The inactive one is characterised by
permanent low level energisation (~0-15 % PWM) of the solenoid valve. The active state
means that the camshaft position is controlled to a desired setpoint. It is the normal
prevailing state. The system is inactive when the engine is stopped. The following steps are
done before reaching the active state: check min/max oil temperature and min/max battery
voltage (continuously done), wait for enough oil pressure after the engine start, wait for the
end of the reference position adaptation, active state is reached. If there is a failure the IVVT

Chapter
General

Baseline Include File

691F00 30101U02.00A

Designed by GC Shin
Released by 5. Raab

Date Department Sign

2008-05-27 SV P GSES
2008-05-27 SV P GS Sys2 PL

(Onfinental

Designation

Engine Management System HMC Theta Il ETC/BIN

Document Key Pages

E150-024.49.01 SPE 000 20.0 186 of 5555

Ichon(ICH)

Copyright ( C ) Continental AG 2008 A4 : 2004-06




Transmittal, reproduction, dissemination and/or editing of this document
as well as utilization of its contents and communication there of to

others without express authorization are prohibited. Offenders will be

held liable for payment of damages. All rights created by patent grant or

registration of a utility model or design patent are reserved.

general specification

system is inactivated. In some cases the system remains partly active (some camshafts are
active, some are inactive) in order to enable bank balancing (see bellow).

The reference position adaptation is done by the ENSD aggregate when enabled by the
IVVT function. The aim of the adaptation is to eliminate inaccuracies of the camshaft position
acquisition. The primary camshaft position from ENSD in its coordinate system is
recalculated into an IVVT camshaft position. This position is related to the gas-exchange top
dead centre.

The setpoint is calculated dependent on the engine operating state (combustion mode, load,
speed, coolant