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Attachment-Response 8

Summary of Actions

TSB No. a. Action title b. Start date c. End date d. Brief summary of the subject and objective e. Engineering group f. Summary of findings Title of Attachment
Investigation of warranty return Translate
Computers 2003/9 2004/8

To investigate warranty return parts of translate
computers.

Translate Computer Assy
Supplier (Fujitsu Ten)

No malfunction was found in warranty return Translate
Computers

Attachment-Response 8-1

Investigation of VSC/TRAC inoperative
(diagnosis C1203) Unknown Unknown

To investigate the issue about diagnosis C1203
and consider the countermeasure and future
action.

Toyota Technical Division As a result of investigation, noise occurred when igniter turned
on, reaching to EFI/ECU and overlapped on the signal waveform
and communication error was detected.  And as the
countermeasure, the software modification on the error

Attachment-Response 8-2

Meeting  for information sharing about
diagnosis C1231 issue

2003/2/11 2003/2/27

To share the diagnosis C1203 issue, such as the
cause, the countermeasure of the issue and the
action schedule.

Toyota Motor Sales
Toyota Motor Manufacture
Indianna
Toyota Motor Engineering And
Manufacturing North America
Toyota Technical Division

There might be some cases not to store the correct steering angle
offset value into EEPROM and the countermeasure which was
the change of the skid control computer logic was confirmed.

Attachment-Response 8-3

Investigation of MIL-ON by computing
software problem of VSC steering angle
for Sequoia 2003

Unknown 2003/3/19

To investigate the cause of the issue about
diagnosis C1231 and consider the
countermeasure and future recurrence
prevention.

Toyota Technical Division Under some specific conditions, such as ignition is OFF during
yaw rate self diagnosis, N-position o storage steering angle does
not renew and steering angle will be calculated based on
incorrect stored N-position at next trip.

Attachment-Response 8-4

Detailed investigation of steering angle
calibration update issue

Unknown 2003/6/11

To investigate the detail of conditions which can
cause the diagnosis C1231.

Skid Control computer Supplier
(Continental Teves)

A code 1231 can be set and the VSC light latched on if battery
power is lose and the steering wheel is turned sharply, followed
by driving for more than a minute in a straight line at more than
10.8kph, without stopping, and then stopping the vehicle and
keying off within one second stopping.

Attachment-Response 8-5

Failure analysis of diagnosis C1247 issue

Unknown Unknown

To investigate returned brake boosters and the
cause of the diagnosis C1247 issue.

Skid Control computer Supplier
(Continental Teves)

There might be a plausibility error for the delta S sensor in the
skid control logic.

Attachment-Response 8-6-1
Attachment-Response 8-6-2

Confirmation test for Delta S failsafe
counter- measure Unknown 2005/8/8

To confirm an effect of the skid control logic
countermeasure for the delta S sensor.

Skid Control computer Supplier
(Continental Teves)
Toyota Technical Division

It was confirmed that the countermeasure had an effect on the
issue.

Attachment-Response 8-7

Investigation on root cause of high altitude
issue Unknown Unknown

To investigate the cause of the issue about
diagnosis C1310 and consider the
countermeasure and future action.

Skid Control computer Supplier
(Continental Teves)

It was found that the assumed root cause would be an in
appropriate threshold for booster plausibility failure.

Attachment-Response 8-8

Adverse affect confirmation test of new
skid control computer logic Unknown 2005/6/7

To ensure no changes in OHB performance or
stopping distance between new logic and old
one.

Skid Control computer Supplier
(Continental Teves)

It was confirmed that there was no difference in OHB
performance or stopping distance.

Attachment-Response 8-9

BR002-03
(ECM communication
circuit malfunction)

BR003-03
(Steering angle sensor
circuit)

BR006-06
(Delta S sensor circuit)

BR006-06
(Active brake booster
solenoid circuit)
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‘03MY 4RUNNER VSC/TRAC Inoperative 
 
Problem Symptom 

After cold engine starting, VSC/TRC illuminated and VSC was unable to control. Communication wire error was stored 
in diagnosis as C1203 EFI/ECU. After engine warming up, the problem was not duplicated. 
 

Problem Occurrence 
Model L/O Engine Country No. of problems

4 Runner '02/8 1GR Canada 13 
594N '02/8 2UZ Japan (Z monitor vehicle) 2 

SEQUOIA '02/8 2UZ America, Test vehicle, Field 6 
700N '03/8 2UZ Test vehicle (Canada, Cold area) 1 
705N '03/8 2UZ Test vehicle (Shibetsu, Cold area) 1 

 
Root Cause Investigation 

・Problem Mechanism 
冷寒始動時の通信波形 ノイズ源の特定

点火信号

E
(通

IN

FI/ECU E1端子
信の基準電位)

J信号

ENG+

ENG-

TRC+

TRC-

負サージが信号波形
に重畳

 
・ Error was detected when receive data became invalid state resulting in recording onto diagnosis. When 

communication waveform was checked under cold engine starting, it became clear that negative surge overlapped 
to signal waveform. (Negative surge became large under low temperature to cause errors.) As a result of 
investigation to the noise source, noise occurred when igniter turned on, reaching to E1 terminal of EFI/ECU and 
overlapped on the signal waveform. Voltage drop on E1 terminal is a mixture of drop from engine block itself and 
noise from knock sensor shield.  

       ┏ EFI通信線異常1なし
AND┃
       ┃ 
       ┗ ―――――――――――――――――
　　　　　　　　　　　　　　　　

受信データ有効→無効 5s間に1回以上

[10回]

ダイアグ判定条件　(今回の異常検出部)

 
・Description of Continuous Investigation 
・Investigation is underway on the root cause of large negative surge under low temperature.  

(See attachment for details.) 
C/M against Problem  

Temporary C/M: Software modification on the error judgment of communication wire in VSC. 
To delete the condition for communication problem judgment that is in issue this time. 
(Communication error condition 1 is remained.)  
=>Final check to be completed by mounting to concerned vehicle in Canada (Effect confirmed in 

low temperature lab.) 
 

Permanent C/M: E1 terminal was changed to single earth in addition to the C/M above 
All vehicles will have CAN communication from 04/8. 

Future Action  
C/M  

Specification Fix: Completed on March 4, 2003   Effect checks: Completed on March 4, 2003   
Production switchover: Under coordination. 

Recurrence Prevention 
Information on revised W/H regarding to VSC to be obtained. DRBFM is carried out on the change points. 

Communication Waveform in Cold Engine Start Isolation of Noise 

Negative surge overlapped to 
signal waveform 

Ignition signal 

INJ signal 

EEI/ECU E1 Terminal  
(Reference potential of 

communication)  

Condition of Diagnosis Judgment  (Error detected this time) 

AND No EFI communication wire error1 
 Receive data valid  Invalid more than 1 time in 5 seconds  

Note: EF1 communication error 1 is detected when
continuous communication is broken up for 5
seconds. 10 times 

ENG+ 

ENG- 

TRC+ 

TRC- 
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TOYOTA
TOYOTA TECHNICAL CENTER,U.S.A., INC.

CQE-NA  REPORT

SUBJECT Sequoia VSC Steering Angle Sensor Issue Date: 
Video Conference(Date: 2/11/03) Minute FROM:

 ATTENDANT
TMS: Craig Moseley
TMMI: T. Andy Grayson, Tonya Buck,
NA-QD: Tony Moka, Allan Miller
TMC:22H Yamada,1FC Yamamoto,VK Ueno,GH Hashimoto,& other members
CQE: K.Mizutani, T.Sakurai, M.Sugiura
, 

PURPOSE
Investigation Meeting - Decision Making Meeting - FYI Meeting - Problem Solving Other
Hold vedio meeting to discuss or confirm the content of cause and countermesure.
And decide the action schedule from now on.

  AGENDA
Discussion on Sequoia VSC steering angle sensor issue (DTC C1231)
    １）Verifiation of current supposition for cause
　　　　　(i)hearing using condition from customers （ＴＭＳ＆ＣＱＥ）

　　　　　(ii)making the condition clear same as buttery off （ＶＫ＆２２Ｈ）

　　　　　(iii)supposition verification in actual vehicles （ＧＨ or next go & see team in ＵＳA）
　　２）Detailed explanation of countermeasure content to supposition（２２Ｈ＆ＴＥＶＥＳ）

　　３）Explanation of countermeasure schedule（ＣＱＥ）

　　４）Discussion of F/Fix plan（All members）
　　５）Proposal for actual detailed countermeasure schedule（２２Ｈ＆ＴＥＶＥＳ）

 CONFERENCE RESULT
  <TMC-TD 1FC's Report>

*From Go & See investigation it was found that the offset value of SAS didin't correspond with vehicle condition.
 From the software investigation of TEVES , we found that there were some cases not to store the correct SAS
 offset value into EEPROM , and ECU uses the old (before connecting the battery)nonsense SAS offset value
 for the SAS calculation. The condition is as follows. 
 After battery off & on the calculation of SAS offset is done by driving, however if ignition off is done during yaw
 rate sensor self check(max1.5sec needed) just after vehcle stop, newly calculated data are not recorded.
*Countermeasure Proposal
 Software Change which newly calculated SAS offset value is recorded into EEPROM just after start of driving .

     #1FC's Report was agreed by every Devision.

 <Decision to each Agenda Items>
1)(i)No need
  (ii)Investigate separately
  (iii)Confirm after C/M 
2)See the above mentioned 1FC' report
3)CQE Registration:Feb./6 ECI Issue:Apr./9 Prod.C/M Implimentation:Apr./28　　　 May/6(after Spring holiday)
4)Replacement of part in case of claim at dealer
5)Debagging schedule : until Feb./end   Engineering changing schedule : until 3/10

(detailed schedule is to be submitted within a week) submitted schedule(next page) is OK 

submitted schedule from Teves
1     Software release                          3/13
2     parts will be available and flashed at CT 4/3
3     parts at TMMI                             4/7
4     Approval from TMMI for these parts        4/9
5     prod. parts  flashed at CT                4/9 - 4/14
6     ship parts to TMMI                        4/15
7     parts at TMMI                             4/17

2003/2/27

G.Manager charge of
CQE-NA

SugiuraMiyajima
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①Timing of obtaining N-point with current steering angle 
Both Toyota and Teves specification secure N-point of current steering angle when vehicle continues to 
drive straight for certain period at over certain speed. Spec. of Toyota VSC process and renew N-point
of stored steering angle at this timing.

②Renewal timing of N-point storage by Teves spec.
　

 

Renewal timing of N-point for stored steering angle is in a moment of IG-OFF with Teves spec.
③Yaw rate sensor self diagnosis timing
　Yaw rate sensor starts self diagnosis in a short moment (0.5 to 1.5 seconds) just after vehicle 

stops. In this moment yaw rate sensor is regarded as invalid and renewal of N-point for storage 
steering does not start.

④Problem mode this time
　 When ignition is OFF during yaw-rate self diagnosis, N-point of storage steering angle does not 

renew. Steering angle is calculated based on this incorrect stored N-point at next IG-ON. 
　 Excessive deviation of stored N-point between this time and last time will result in fail mode. 　　　

Time

Toyota
Current steering N-point

Stored steering N-point

Teves
(Regular)

(Irregular)
Yaw rate sensor self diagnosis
(0.5to1.5 seconds) just after stop

IG-OFF

①

③

②

IG-OFF
④

MIL-ON by Computing Software Problem of VSC Steering Angle for SEQUOIA 2003

Problem Root Cause

・VSC lamp illuminated and problem of steering angle sensor (C1231) is stored with some vehicles.
・Number of vehicles: 39 on FTR data, 155 in cumulative sum on DAS data (problem ratio after 3 months is 0.54%.) 
・Mileage: From a few miles to several thousand miles. Problem solved by resetting steering angle sensor at zero point.

・Cause is bug in Teves specification processing which stores N-point of steering angle sensor for relative 
angular detection. The mode was unable to process and renew N-point of stored steering angle as designed. 　

Problem Description:Vehicle after production switchover in 2003/9 (’03MY) 

March 19,2003
K2-VK‐VC2Gr

▼
IG-OFF

Renew storage N-point during IG-OFF

Renew storage N-point immediately

Only during IG-OFF in 1.5 seconds after stop, dot line (intended spec.) and full line of steering 
angle value deviate. → Diagnosis of steering angle sensor problem 

Stop Drive Stop

631°

Current steering N-point

Stored steering N-point

Stored steering N-point

CONFIDENTIAL BUSINESS INFORMATION
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C/M:　To change specification as same as Toyota specification
(To renew stored N-point when current N-point is obtained)

Background of Causing Problem　

1. For VSC basically Teves system is ordered. Premises is that field-proven system shall be used.
2. Because of VA, steering angle sensor was changed to Toyota standard (zero-point stored relative angular 

sensor: $22) from Teves standard (Absolute steering angle sensor: $88) from September, 2002. This is 
new specification for Teves and no performance has been shown in a field ever.    　

3. New software was developed with utmost attention such as checking specification sheet from Teves or 
DR discussion with Toyota.  

4. There was specification that was not shown on above specification sheet (Spec. border line between 
steering angle and diagnosis as separate engineer developed.) In addition, Teves in-house organization 
was imperfect in monitoring software and problem was not evident.

5. Problem was not evident at DR with Toyota or at actual vehicle evaluation and thus mass production 
started.

Recurrence Prevention:　

1. To incorporate this time intentional defective test for the problem mode into evaluation items of future 
development (Same Teves sensor will be used at next YARIS). 

2. To throw away the idea that spec. is okay with black box because supplier will take care of rest. Even  
part has been used at Toyota before, ensure development stance of clarifying specification on new 
development issues for supplier. 
Followings are specific proposals for such stance:
A. To ensure submitting specification sheet from supplier as well as report of supplier’s in-house DR 

audit. Hold DR on specification with Toyota after then.  
B. To have supplier disclose actual mechanism of program

3. To introduce environment for development using HILS or the like so that credibility can be evaluated 
and checked out without actual vehicle check       

C/M Schedule
'03/2 3 4

Debug

△

 

ECI
○(Mar.17)　Software release □(Apr.17)Delivery to TMMI

(Mar.12)

C/M schedule for requirement of CQE registration level CQE1 
○ CQE registration (Feb.8)) △

 

ECI(Apr.9) □C/M start (Apr.28)
Within 44 days Within 13 days

△

 

VK control quality check

CONFIDENTIAL BUSINESS INFORMATION
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Offset:　-30°

(Steering angle) = (Raw value of steering angle sensor) – (Correction angle at zero)

Battery connected
Straight driving  

(Under correction 
Completed) 

Raw value of 
steering angle sensor

Zero point 
correction angle

0°

　0°
30° 30°

Offset:　-30°

Supplemental Document: 
Computing Processing of  VSC Steering Angle

-30°

A

A

A

-30°

1st stop after correction 
(Correction angle storage) 

A

Regular

0°
30°

A

A

A A

Irregular

30°Correction

Previous correction 
angle

Although correction is completed, yaw 
rate sensor diagnosis became invalid 
and does not renew zero point 
correction angle if ignition is OFF 
after vehicle stop (in 1.5 seconds).　

 

As a result,
Steering angle is off-set at next driving.

Unknown
(-30 + 30)

-30°-30°

Ｎ

Ｎ

Ｎ

Ｎ

Previous correction value

　0°(-30 + 30)

Ｎ

30°Correction

(-30 + 30)　0°

Ｎ

Zero point of 
steering angle 

1st stop after correction 
(Correction angle storage)

Raw value of 
steering angle sensor

Zero point 
correction angle

　Zero point of 
steering angle 

Previous correction 
angle

Unknown

Previous correction 
angle

-30 + Previous 
correction angle

Straight driving  
(Under correction 

Completed) 
Battery connected
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Toyota 532N/802N Delta-S Sensor Failure Analysis 
 
Background of issue 
 
Toyota 532N product has had a large number of boosters replaced/returned from the field due to Delta-s 
sensor failures (DTC 5247).  Three zero mile boosters were sent to Teves vehicle test dept in Brimley and 
put into our 802N test vehicle.  For those unfamiliar, 802N is MY05 successor to 532N. 802N software is 
based on 532N, and Delta-s Failsafe and processing is identical. Vehicle tests were run with brake 
applies and data was collected for the 3 boosters. 
 
Data/Software Analysis 
 
In each case, the VSC ECU detected a Delta-s sensor failure on the returned boosters. This results in a 
Brake WL and disabling of OHB.  OHB is needed to meet FMVSS135 if booster vacuum is lost.  The 
exact failure, in every case, was Delta-s sensor plausibility error. 
 
There are several possible tests which could set this failure.  From data analysis, we found the exact test 
which failed.  It is described in section 6.9.2 of Toyota 802N Failsafe Specification (ATE N 655.66.21).  
The test can be described as a delta-s signal area versus pressure test.  This section of the spec is 
attached at end of this report. 
 
To briefly summarize this test: 
During each brake apply, delta-s signal is summed over time for a sort of a signal area calculation. Once 
pressure in master cylinder exceeds 5 bar and is increasing, the software compares the MC pressure to 
this Delta-s area.  For every 5 bar increase in TMC pressure, the delta-s area should increase by at least 
1 mm in total.  If it’s less than that and stays so for 50msec during the increase, then when the brake 
pressure starts to decline an error count is added for that pressure increase.  When the error counts 3 
consecutive brake presses like this, the failure is set. 
 
Teves analyzed the data trace deltas_12 (see attached data plot) of failed booster  If you consider the 
actual zero point offset of the sensor in data (1.45v) the delta-s total integration in our data was about 2 to 
3 mm during the 5 bar increases over 80msec.  However, in Toyota 532N/802N software, a fixed delta-s 
sensor offset value (1.9v) has been used for area integration.  Clearly this was not a very robust solution. 
Therefore, when in the released pedal state, if the delta-s signal is below 1.9v, the signal for the area 
integration will be negative(-0.330 mm for 1.45v).  Since only positive values are integrated, the 
integration won’t move from zero until the actual sensor signal goes above 1.9v.  So, the delta-s 
integration starts late and can’t catch up to the area threshold calculated from the pressure increase (see 
attached data plot). 
 
The 1.45 v offset seems to be just below what could pass the test.  1.5 v offset may have passed.
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Minimum 
delta-s area to 
pass 

Software 
calculated 
delta-s area

Master 
cylinder 
pressure 
(peak in 
2nd apply 
is 20 bar)

Delta-s signal 
(mm) 

Failure sets here (at 
dashed line) after 3 
brake presses.  First 
one is not shown.  
After this the delta-s 
signal is fixed at 
1mm, BRAKE WL 
is on, OHB disabled

Zero mm 
(Delta-s 
signal ) 
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Delta-s Sensor Zero Point Tolerance 
 
The delta-s sensor zero position offset voltage is normally 1.9 v.  The failed zero mile booster had a delta-
s sensor with 1.4v(-0.330 mm) offset, which is low but still within tolerance as explained below.  So the 
delta-s sensor was OK and not the root problem.  It explains however why most of the boosters which 
have offset close to the 1.9 volt nominal value and never experience the failure. 
 
Detail list of tolerances used by the ECU failsafe software are as follows: 
 
Sensor Tolerance: 
 
Delta-s mechanical tolerance           +/- 0.250 mm 
 

Corresponds to worst-case mounting tolerance of the sensor. Deviation could be in apply or in 
release direction. 

 
Delta-s temperature tolerance            +/- 0.150 mm 
 

Corresponds to worst-case deviation due to extreme temperatures. Deviation could be in apply or 
in release direction. 

 
Delta-s ageing tolerance           -0.200 mm 
 

Corresponds to worst-case offset drift due to aging. Deviation in release direction only. 
 
Delta-s vacuum tolerance          -0.065 mm 
 

Experimentally measured worst-case deviation when high gradient vacuum levels are applied. 
Deviation in release direction only. 

 
Delta-s activation travel max     0.100 mm 
 

Maximum displacement in apply direction, which should lead to a visible TMC pressure. 
 
 
Delta-s offset deviation negative  =      
 
Delta-s mech tolerance +  Delta-s temp tolerance +  Delta-s ageing tolerance +  Delta-s vacuum tolerance 
 
Allowable negative deviation (release direction) : 250 + 150 + 200 + 65 = 665 µm = 0.665 mm = 0.97v 
 
 
Delta-s offset deviation positive =       
Delta-s mech tolerance  +  Delta-s temp tolerance +  Delta-s activation travel max  
 
Allowable positive deviation (apply direction) : 250 + 150 + 100 = 500µm = 0.500 mm = 2.6v 
 
Root Cause Analysis 
 
The delta-s sensor zero position offset voltage is normally 1.9 v.  The failed zero mile booster had a delta-
s sensor with 1.4v(-0.330 mm) offset, which is low but still within tolerance.   
 
Toyota 532N/802N VSC ECU software used a fixed delta-s sensor offset value (1.9v) for the delta-s area 
integration calculation described earlier.  This caused the few boosters with delta-s sensor offset which 
were low (< 1.5v) but still within tolerance (> 0.97v) to fail the area test and set the DTC 5247. 
 

Attachment-Response 8-6-1 
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Software Solutions 
 
To make more robust design of the failsafe feature and to assure the within tolerance delta-s sensors do 
not set a failure, the delta-s sensor zero point offset needed to be calculated and used in all the delta-s 
sensor failsafe software tests. 
 
Software Changes: 

1. Improve delta-s sensor offset learn process. The slow offset learn process has been replaced 
with a fast learn process. 

2. Use calibrated offset for TMC pressure vs Delta-s plausibility check 
 
Detail explanation of the offset (zero point calibration) of the Delta S Sensor   
 
Offset learning criteria: 
1) TMC pressure sensor is reliable and it shows a value close to 0 bars. 
2) Delta-s sensor signal is reliable and it remains almost constant. 
3) No solenoid activity. 
4) Not in diagnostic mode. 
5) BPFS is reliable and it shows brake not-applied state. 
 
Learn Process: 
The raw signal is filtered using a software filter, which has a '1 Hz' filter coefficient. 
This filtered signal is used for learning offset. 
 
As the sensor offset is not stored in EEPROM, the offset has to be learned new in every ignition cycle. 
Whenever the above listed 'offset learn' conditions are satisfied, the stored offset is updated, once every 
1.5 secs, based on the filtered value. The 1.5sec is the minimum time to learn the offset since if any one 
of the above conditions fails then the time is reset. No plausibility or offset faults will be set during this 
learning time. 
 
If the offset has not been learned even once in the current ignition cycle, the first unfiltered value 
satisfying the above said conditions is taken as the 'initial offset'. 
 
For robustness reasons, the maximum positive value that the 'initial offset' can have is limited to 450µm, 
50µm less than the maximum allowable postive offset (500µm). This is determined by the tolerance 
mentioned earlier. 
 
After the initial offset has been learned, under favorable offset learning conditions, new offset values are 
learned based on the deviation between the current offset value and the filtered value. To restrict large 
'learned offset' jumps between two learning periods, a '1 Hz' software filter is used. 
 
Offset failure is detected if  
a) Learned_Offsed > Max allowed positive deviation (500µm) 
-- OR -- 
b) Learned_Offsed < Max allowed negative deviation (-665µm) 
 
Since a calibrated/offset corrected delta-s value is now used to calculate the delta-s area for the 
plausibility check, the pressure rise versus the delta-s sensor integrated area test will not NOT set failures 
for delta-s sensors which are within the above described tolerance. 
 
Attached documents 
 
Below is delta-s sensor plausibility test description from Toyota 802N Failsafe Specification (ATE N 
655.66.21).  The description is still accurate – the change in software algorithm is at a detail level below 
this hi-level specification.  
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6.9.2.   Plausibility Monitoring of Delta S Sensor 
 

Short Description: monitoring the Delta S Sensor signal for plausibility with TMC pressure 

Possible Cause(s): sensor failure, failure in sensor wiring, slider movement not smooth 

When / How often 
checked: 

once a loop; the following conditions are checked for the execution of the tests:
• 300ms set-up time after ignition-on 
• sensor supply voltage is reliable 

Min. fault 
durat
ion 

for detection: 

3 brake pedal presses 

Fault Group: Delta S Sensor failure 

System Response  

Functional 
Effect(s): 

deactivate OHB function provided Booster failure has not been 
detected 

Warning 
Lamp(s): 

see figure above “DELTA S --> Related Warning Lamps in case of 
failure” at chapter “Electrical Monitoring of Delta S Sensor”  

DTC: ABS47 (0X5247) 
 

Description: 
 
The following conditions are checked before carrying out the test 

• TMC pressure must be less than 3 bars 
• Pressure sensor is reliable 
• Ignition should not be disabled 
• No booster failure 
• Waiting time of 500ms after control function activity 

Attachment-Response 8-6-1 
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Figure 1 DELTA S --> Difference travel performance during brake pedal actuation  
 
The area below the ds curve is compared against the TMC pressure value. For every 5 bar increase in 
TMC pressure, the delta-s integrated area should increase by at least 1 sq mm. If the above criteria is not 
satisfied for 3 continuous brake presses, failure is reported. Additionally the positive maximum gradients 
of pressure are compared with the positive maximum gradients of ds. If either  of the values deviates with 
respect to each other from a predefined value (pressure grad > 12 bar and ds < 0.8mm  or pressure grad > 
5 bar and ds < 0.1mm),for 5 continuous brake presses, the Delta-s sensor is faulty. The hydraulic pump is 
turned on to provide the extra braking power required to meet the legal requirements. 
 
 

time

 ds
/mm
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c 
Toyota 802N High Altitude Issue  
              Root cause investigation Report 

(1) Summary 
 
 The information was given from Toyota to Teves Quality dept. that the C1310 failure occurred on Toyota 802N 
vehicle at high altitude in Colorado. The information said the failure could not repeat at dealership which was at a 
lower altitude. Until Teves has access to the VSC ECU to read the EEPROM, it can not be sure which sub-failure is 
the cause. Therefore, this is reporting Toyota with summary what Teves investigated the issue with the best 
assumption based on information available.  
 
Provided information; 

-1) DTC code; C1310 (Freeze Flame data was provided later date) 
-2) Toyota information indicated the high altitude, but exact altitudes were not known 
-3) TMS is processing for the returning VSC ECU from the incident vehicle, but not completed yet. 

(2) Result (Status)   -Investigation Continued and will update- 
 
 According to the investigation with the best assumption, the assumed root cause would be an inappropriate 
threshold for “Booster plausibility failure” (Low vacuum detection).  
  
To make sure the assumed root cause, Teves conducted a vehicle level simulation test and confirmed the same sub-failure 
was set at app.0.3bar vacuum level. (The analog gauge was used this test, but not accurate enough.)  
To verify the assumed root cause, the following is the action item and schedule. 
 -1) To read the EEPROM from the returned ECU and confirm if the sub-failure is the same as the vehicle test result. 
       (Assuming the week of 5/9. TMS is under process for buy back and will send it to Teves.) 
 
To consider the countermeasure, the following information will be required from Toyota as a brake system stand point. 
Because of the threshold for OHB activation will be the negative impact. 
 -1) Maximum line pressure when it required OHB function. (=500N pedal force equivalent) 
 -2) To define/confirm the customer usage in the high altitude.  
      Define the max altitude (=min vacuum) where needs to assure the performance. 
The new threshold will be decided based on the provided information by Toyota, Teves will conduct confirmation test 
with vehicle level simulation test again to verify the countermeasure solve the issue.  (The vehicle test is ready to perform 
once parameter is set. It takes one day to confirm.) 

CONFIDENTIAL (3) –cont.- 
The following is the detail of conditions how it to detect the failure. However, Booster_plaus_failure should be more vacuum level 
sensitive compare to the Prc_boost_resp_failure. 
 
#1, Booster_plaus_failure; 

This failure has following conditions for failure. 
1) 8 seconds since engine running over 500rpm 
2) Driver braking determined by booster micro switch 
3) TMC Pressure < 60 bar 
4) Delta-S sensor > 1 mm (booster knee point reached) 
5) Wheel Decel < 0.4 g 
6) Above met conditions for 0.5 sec 

 
#8, Prc_boost_resp_failure; 

This is a test which occurs once per IGN cycle while driving between 30 to 90 kph and foot off brake. It activates active boost and 
tries to build 2.5 bar press. Even a vehicle with very low engine vacuum should make 2.5 bar with active boost. 

(4) Verification for the assumed root cause 
 
   To verify the design assumption, Teves conducted vehicle level simulation test which is using the vacuum bleed valve. After each 
vacuum level change, Vehicle test made a normal brake apply. It was measured the vacuum using an analog gauge and when vacuum 
was lowered to app. 0.3 bar, this failure would set on brake apply. The sub-failure was confirmed with Booster_plaus_failure and could 
not make Prc_boost_resp_failure.  

Refer to the Fig.1 

In addition; 
Booster_plaus_failure is designed to detect when booster 
engine vacuum has failed without actually having a vacuum 
measurement. When this failure sets, brake WL and VSC 
WL are turned on and VSC is disabled because VSC active 
boost cannot function properly. Subsequent brake applies 
will activate OHB to build pressure w/ the pump. 

(5) Countermeasure 
 
If the assumed root cause is the actual cause of the issue, the following is the considered countermeasure. 
    - To optimize the threshold for the low vacuum detection.   < (3) TMC Pressure <     New (reduced)   60 bar > 
 
However, this will impact to the OHB activation. Therefore, the OHB requirements have to be considered as the part of countermeasure. 
<Maximum line pressure when it required OHB function. (=500N pedal force equivalent)> 

(6) Schedule 
 
4/25 5/2 5/9 5/16 
 Design 
Assumption 

Vehicle 
Confirmation 

       CM study 
        W/ TMC 

Vehicle    
 Test          SW chg 

                     Report                                       Report                                   Report 

100

60

Normal condition

x 

Reduced engine 
vacuum due to the 
high altitude 

TMC pressure threshold (= 60bar)

“0” vacuum curve

TMC 
Pressure 
(bar) 

Booster Input force (N) 
= 500N Pedal 

<Fig. 1>

Assumed failure condition 
at the high altitude 

?Countermeasure to 
be reduce threshold

(3) Root cause investigation 
 
The following chart shows all the sub-failure which causes C1310. All failsafe tests except two are “electrical” tests and so 
the failures should be repeatable at any altitude assuming altitude could not affect the electrical behavior of booster solenoid. 
Two tests which are not “electrical” in nature are: #1 Booster_plaus_failure and #8 Prc_boost_resp_failure. 
 

# EEPROM  
Address 

    Failure name Failsafe spec 
 section 

Vacuum 
related 

1  2Ch.4 Booster_Plaus_failure    9.4  Yes 
2  2Ch.5 Booster_current_failure    3.3  No 
3  2Ch.6 Booster_active_test    3.2  No 
4  2Ch.7 Booster_passive_test    3.2  No 
5  2Dh.1 Md2_driver_error    3.1  No 
6  2Dh.3 Md2_leakage_to_supply    3.1  No 
7  2Dh.5 Md2_leakage_to_gnd    3.1  No 
8  47h.7 Prc_boost_resp_failure    9.3.1  Yes 

 
The assumed sub-failure on this issue would be the booster plausibility failure (#1), because it is most likely occurred 
realistically as following reasons. 
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Attachment-Response 9
Modifications/Changes

Modification/Change which may be related to the alleged defect

No. a. Date of change b. Description of change c. Reason for change d. P/N of original component e. P/N of modified component f. Old level g. Service h.  Interchange

1 April, 2003
Change the skid ECU logic for timing of
recording the steering angle offset value
to the ECU (TSB BR003-03)

Due to improper timing of the record, in a
certain driving condition, ECU may not
record the steering angle offset value
measured when driving, causing the ECU
to use inappropriate offset value and
misjudge the steering angle, which leads to
the DTC (C1231) being stored and the
illumination of the VSC warning light.

89541-0C060 89541-0C061 No June, 2003 Possible

Modification/Changes which are not related to the alleged defect and are relatd to the subject bulletins

No. a. Date of change b. Description of change c. Reason for change d. P/N of original component e. P/N of modified component f. Old level g. Service h.  Interchange

1 June, 2003

Change the translate ECU logic for the
detection of the communication error
between the translate ECU and ECM
(TSB BR002-03)

Due to the electric noise generated from
the ignition coil when the engine is cold,
the translate ECU may misjudge the noise
as the communication error, which leads to
the DTC (C1203) being stored and the
illumination of the VSC warning light.

89630-0C010 89630-0C011 No June, 2003 Possible

89541-0C070 (Production for 2005MY) 89541-0C070 (Production for 2005MY) September, 2005

89541-0C062 (Service for 2003-
2004MY)

89541-0C062 (Service for 2003-
2004MY) February, 2006

No Possible2 September, 2005

Change the skid ECU logic (TSB BR006-
06)
1. for the detection of low vacuum level
in the brake booster.
2. for the calculation of the delta S sensor
value.

1. The skid ECU may detect low pressure
in the brake booster as a booster failure
when vehicle is operated in high altitude,
which leads to the DTC (C1310) being
stored and the illumination of the VSC
warning light.
2. The delta S sensor value may not be
calculated correctly due to the change of its
neutral position in a certain condition,
which leads to the DTC (C1247) being
stored and the illumination of the warning
light.

CONFIDENTIAL BUSINESS INFORMATION

CONFIDENTIAL BUSINESS INFORMATION

CONFIDENTIAL BUSINESS INFORMATION
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�ABS with EBD & ACTIVE TRAC (TRAC) & VSC SYSTEM

1. General

� The ABS with EBD & Active TRAC (TRAC) & VSC system is provided as standard equipment on all models.
The TRAC function has been adopted the conventional function on the 2WD model and Active TRAC
function on the 4WD model.

� The active brake booster has been newly adopted to realize excellent brake control while the VSC system
is operated.

2. Function

The table below gives an outline of the functions that comprise the ABS with EBD & Active TRAC (TRAC)
& VSC system.

Function Outline 2WD 4WD

ABS
with
EBD
Function

This function controls the brake fluid pressure acting on the
wheel cylinders to help prevent the wheels locking and thus
helps to maintain good directional stability and steerability on
slippery surfaces and during panic braking.
Based on the signals received from the speed sensors, the
EBD detects the difference in the speed between the front and
rear wheels, and operates the brake actuators to control the
fluid pressure in order to effect an appropriate front/rear
wheel braking force distribution in accordance with the
vehicle’s driving conditions. This functions like an electronic
load-sensing proportioning valve.
For details, refer to see page 105.

� �

TRAC
Function

This function totally controls the engine torque control and
the braking of the driving wheels (rear wheels). It helps to
avoid slippage of the driving wheels that tends to happen
during starting and acceleration and to maintain an optimal
driving force according to the road surface conditions.

�
�

(2WD Mode)

Active
TRAC
Function

During rugged offroad driving, this function controls the
engine output and the brake fluid pressure that is applied to
the slipping wheel, and distributes the drive force that would
have been lost through the slippage to the remaining wheels
in order to achieve a LSD (Limited Slip Differential) effect.
As a result, the vehicle’s offroad drivability and ability to free
itself from the mogul have been improved.
For details, refer to see page 106.

—
�

(4WD Mode)

VSC
Function

If the vehicle is about to experience side slips during an
unexpected occurrence, such as a sudden change in the road
conditions or while making an emergency avoidance
maneuver, this function automatically controls the brake fluid
pressure applied to the wheels and regulates the engine output
in order to help maintain traction. As a result,the vehicle’s
offroad drivability and ability to free itself from the mogul
have been improved.
For details, refer to see page 108.

� �
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Master Cylinder
Pressure Sensor

Active Brake BoosterBrake Fluid Level
Warning Switch

Booster Solenoid Valve

Stop Light Inhibit Relay

Stop Light Switch

Release SwitchFront Speed
Sensor

Combination Meter
Brake System Warning Light
ABS Warning Light

VSC/TRAC Warning Light
Slip Indicator Light
VSV OFF Indicator Light (4WD)
TRAC OFF Indicator Light (2WD)

VSC Warning Buzzer

Switching Solenoid Valves

Pump
Motor

Brake Actuator

Solenoid Relay
Pump Motor Relay

Skid Control
ECU

Rear
Speed
Sensors

Front Speed Sensor

VSC OFF Switch (4WD)
TRAC OFF Switch (2WD)

Yaw Rate Sensor

Deceleration Sensor Rear Wheel

Center Diff. Lock Position Switch (4WD)

Front Wheel

Park/Neutral Position Switch

Translate ECU ECM

Throttle Position Sensor

Crankshaft Position Sensor

Shift SolenoidSteering Angle Sensor

4WD Position Switch
4WD
Control
ECU

L4 Position Switch

4WD Model
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3. System Diagram
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Rear
Brake
Force

Ideal distribution
in normal state

EBD control in normal state

Front Brake Force

Ideal distribution in loaded state

EBD control
in loaded state

Rear
Brake
Force

Front Brake Force

Normal State Load State
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4. Outline of EBD Control

General

The EBD control utilizes ABS, realizing the proper brake force distribution between front and rear wheels
in accordance with the driving conditions.
The distribution of the brake force, which was performed mechanically in the past, is now performed under
electrical control of the skid control ECU, which precisely controls the brake force in accordance with the
vehicle’s driving conditions.

Front/Rear Wheels Brake Force Distribution

If the brakes are applied while the vehicle is moving straight forward, the transfer of the load reduces the
load that is applied to the rear wheels. The skid control ECU determines this condition by way of the signals
from the speed sensor, and regulates the brake actuator in order to optimally control the distribution of the
brake force to the rear wheels.
For example, the amount of the load that is applied to the rear wheels during braking varies whether or not
the vehicle is carrying a load. The amount of the load that is applied to the rear wheels also varies in accor-
dance with the extent of the deceleration. Thus, the distribution of the brake force to the rear is optimally
controlled in order to effectively utilize the braking force of the rear wheels under these conditions.

� EBD Control Concept �
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Stopping Stopping

Stopping

Rotating Rotating

Driv-
ing

Slipping

Driv-
ing

RotatingBraking

Active
TRAC

without Active TRAC
(Center Differential Free)

with Active TRAC
(Center Differential Lock)
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5. Outline of Active TRAC Function

General

If a tire slips while the vehicle is being driven on a snow-covered road or offroad, the function of the differen-
tial gear causes a large amount of drive force to be applied to the tire that is slipping.
The Active TRAC function helps restrain the slippage by controlling the engine output and brake fluid pres-
sure that is applied to the slipping wheel, and distributes the drive force that would have been lost through
the slippage to the remaining wheels in order to achieve an effect that is similar to the LSD (Limited Slip
Differential).
It independently controls the brake hydraulic pressure to the four wheels in accordance with the extent of
the slippage at the wheels, as detected by the skid control ECU.
The effectiveness of the control of this function is as follows:

� Offroad drivability that is equivalent to having the center and rear differentials locked has been realized.

� This function made the operation of the differential lock switches basically unnecessary to ensure the
ease of driving.

� While realizing the offroad drivability that is equivalent to having the center and rear differentials locked,
as compared to the differential gear in the locked state, the essential function of the differential gear itself
ensures the ease of nimble steerability.

� When the transfer shift lever is in the L4 range, moving the A/T shift lever to the L range causes the center
differential to lock automatically, further improving the vehicle’s offroad drivability.
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Outline of Control Performance

The Active TRAC function consists of the following two controls: the brake control and the engine output
control.

1) Brake Control

Based on the vehicle speed that has been calculated from the speeds of the wheels and the signal from
the deceleration sensor, the skid control ECU computes the target control speed in accordance with the
transfer range.
The ECU compares the target control speed and the speeds of the wheels to determine whether or not
a slippage exists. Upon detecting a slippage, the ECU controls the solenoid valve of the brake actuator
to control the brake fluid pressure that is applied to the slipping wheel. When the wheel speed becomes
lower than the target control speed, the ECU stops controlling the brake fluid pressure.
As shown in the table below, the target control speed and the brake fluid pressure control vary in accor-
dance with the transfer range.

Transfer Range
Control Performance

OutlineTransfer Range
Target Control Speed Brake Control

Outline

H2
(for ordinary
driving)

Vehicle speed
+

Slip rate

Gradual fluid
pressure control

Control designed to ensure the
ease of driving on low- friction
roads, dirt roads, and general
roads.

H4
(for ordinary
driving)

Vehicle speed
+

Slip rate
(H range set value)

Gradual fluid
pressure control

Control designed to ensure the
ease of driving on low-friction
roads, dirt roads, and general
roads.

L4, L4L
(for rocky road or
offroad driving

Vehicle speed
+

Slip rate
(L range set value)

Sudden fluid pressure
control

Control designed for
rugged offroad driving.

2) Engine Output Control

The engine output control of the Active TRAC function varies in accordance with the range in which the
transfer is engaged. When the transfer is engaged in the H2 or H4 range, this function effects engine out-
put control on a stability-priority in accordance with the amount of pedal effort applied to the accelerator
pedal, when the transfer engaged in the L4 range, it effects engine output control on a drivability-priority
basis.

NOTE: When the brake control of the Active TRAC function is operating continuously while the ve-
hicle is being driven on a slippery surface, the temperature of the brake actuator increases. If
the computed brake actuator temperature is too high, the skid control ECU causes the buzzer
to sound intermittently to inform the driver.
After the buzzer has sounded, the brake control takes over. If the temperature of the brake actua-
tor increases even further, the VSC/TRAC warning light illuminates and the buzzer sounds,
and the operation of the Active TRAC function is momentarily interrupted to protect the brake
actuator. Although the Active TRAC function does not operate at this time, the vehicle can be
driven normally.
When the temperature of the brake actuator decreases, the VSC/TRAC warning light turns
OFF, and the Active TRAC function is automatically restored to an operating state.
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Actual Locus of Travel
(Actual Yaw Rate)

Locus of Travel
Based on the Target
Yaw Rate
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6. Outline of VSC System

General

The followings are two examples that can be considered as circumstances in which the tires overcome their
lateral grip limit.

� When the front wheels lose grip in relation to the rear wheels (strong understeer tendency).

� When the rear wheels lose grip in relation to the front wheels (strong oversteer tendency).

Method for Determining the Vehicle Condition

To determine the condition of the vehicle, sensors detect the steering angle, vehicle speed, vehicle’s yaw
rate, and the vehicle’s lateral acceleration, which are then calculated by the skid control ECU.

1) Determining Understeer

Whether or not the vehicle is in the state of un-
dersteer is determined by the difference be-
tween the target yaw rate and the vehicle’s ac-
tual yaw rate.
When the vehicle’s actual yaw rate is smaller
than the yaw rate (a target yaw rate that is de-
termined by the vehicle speed and steering
angle) that should be rightfully generated
when the driver operates the steering wheel, it
means the vehicle is making a turn at a greater
angle than the loss of travel. Thus, the ECU
determines that there is a large tendency to un-
dersteer.
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Direction of Travel of the Vehicle’s
Center of Gravity

Slip Angle
Movement of
Vehicle

196CH48

196CH49

Braking
Force

Understeering
Control Moment

Braking Force

Braking Force

Braking
Force

Making a Right Turn

Making a Right Turn

Oversteering
Control Moment
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2) Determining Oversteer

Whether or not the vehicle is in the state of
oversteer is determined by the values of the
vehicle’s slip angle and the vehicle’s slip an-
gular velocity (time-dependent changes in the
vehicle’s slip angle). When the vehicle’s slip
angle is large, and the slip angular velocity is
also large, the ECU determines that the ve-
hicle has a large oversteer tendency.

Method of VSC Operation

When the skid control ECU determines that the vehicle exhibits a tendency to understeer or oversteer, it
decreases the engine output and applies the brake of a front or rear wheel to control the vehicle’s yaw mo-
ment.
The basic operation of the VSC is described below. However, the control method differs depending on the
vehicle’s characteristics and driving conditions.

1) Dampening a Strong Understeer

When the skid control ECU determines that
the vehicle exhibits a strong tendency to un-
dersteer, depending on the extent of that ten-
dency, it controls the engine output and ap-
plies the brake of the inside rear wheel, thus
providing the vehicle with an understeer con-
trol moment, which helps dampen its tenden-
cy to understeer. Also, depending on whether
the brake are ON or OFF and the condition of
the vehicle, there are circumstances in which
the brake might not be applied to the wheels
even if that wheel are targeted for braking.

2) Dampening a Strong Oversteer

When the skid control ECU determines that
the vehicle exhibits a strong tendency to over-
steer, depending on the extent of that tenden-
cy, it controls the engine output and applies
the brake of the front wheel of the outside of
the turn, thus generating an inertial moment in
the vehicle’s outward direction, which helps
dampen its tendency to oversteer.
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Brake Actuator
(Include Skid Control ECU)

Translate ECU

Active Brake Booster

Combination Meter
Rear Speed
Sensors

Deceleration
Sensor

L4 Position Switch

Center Diff. Lock Position Switch

Yaw Rate Sensor

VSC Warning Buzzer

Steering Angle Sensor

Front Speed Sensors
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7. Layout of Main Components
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8. Function of Main Components

Components Function

ABS Warning
Light

Lights up to alert the driver when the skid control ECU detects the malfunction in the
ABS system.

Brake System
Warning Light

Lights up together with the ABS warning light to alert the driver when the skid control
ECU detects the malfunction not only in the ABS but also in the EBD control.

Warning
Light
and

VSC/TRAC
Warning Light

Lights up to alert the driver when the skid control ECU detects the malfunction in the
active TRAC/TRAC system or the VSC system.

and
Indicator
Light

Slip Indicator
Light

Blinks to inform the driver when the active TRAC/TRAC system or the VSC system
is operated.Light

VSC OFF
Indicator Light*1

Lights up to inform the driver when the VSC system is turned OFF by the VSC OFF
switch.

TRAC OFF
Indicator Light*2

Lights up to inform the driver when the TRAC system is turned OFF by the TRAC
OFF switch.

ECM Sends the throttle valve opening angle signal, shift position signal, etc., to the skid
control ECU via the translate ECU.

Translate ECU Converts each different communication system used by the skid control ECU, 4WD
control ECU, and ECM, then transmit the information.

4WD Control ECU*1 Sends the signal of the center differential lock indicator light (ON, Blink, or OFF) to
skid control ECU via the translate ECU.

Skid
Control

Judges the vehicle driving condition based on signals from each sensor, and sends
brake control signal to the brake actuator.
Also transmits the control information to the ECM.Control

ECU Pump Motor Relay Supply power to the pump motor in the actuator.ECU
Solenoid Relay Supply power to the solenoid valve in the actuator.

Brake Actuator
Changes the fluid path based on the signals from the skid control ECU during the
operation of the ABS with EBD & TRAC & VSC system, in order to control the fluid
pressure that is applied to the wheel cylinder.

Master Cylinder Pressure SensorDetects the master cylinder pressure.

Booster Solenoid Valve
When the VSC system is activated, this solenoid operates in accordance with the
signals from the skid control ECU to boost the hydraulic pressure to the wheel
cylinders.

Release Switch Detects the brake pedal depressing.

Stop Light Inhibit Relay
Because the brake pedal could move down when the VSC system is activated even
though the driver is not depressing the brake pedal, this relay prevents the stop light
from turning ON.

VSC OFF Switch*1 Turns only the VSC system inoperative.

TRAC OFF Switch*2 Turns only the TRAC system inoperative.

Speed Sensor Detects the wheel speed of each of four wheels.

Brake Fluid Level Warning SwitchDetects the brake fluid level.

VSC Warning Buzzer Emits an intermittent sound to inform the driver that the ECU detects the strong
understeer tendency or strong oversteer tendency.

Yaw Rate Sensor Detects the vehicle’s yaw rate.

Deceleration Sensor Detects the vehicle’s acceleration in the lateral directions.

Steering Angle Sensor Detects the steering direction and angle of the steering wheel.

4WD Position Switch*1 Detects the driving mode (4WD).

Center Diff. Lock Position Switch*1 Detects the center differential lock state.

L4 Position Switch*1 Detects the driving mode (L4).

Throttle Position Sensor Detects the throttle valve opening angle.

Crankshaft Position Sensor Detects the engine speed signal.

*1: 4WD Models
*2: 2WD Models
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Brake Fluid Level
Warning Sensor

Pedal Stroke
Speed Sensor

Booster Solenoid Valve

Master Cylinder
Pressure Sensor

Combination Meter

• Brake System Warning Light
• ABS Warning Light
• VSC/TRAC Warning Light
• Slip Indicator Light
• VSC/OFF Indicator Light (4WD)
• TRAC OFF Indicator Light (2WD)

Stop Light Inhibit Relay

Stop Light Switch VSC Warning Buzzor

Rear
Speed
Sensor

Front Speed Sensor Release Switch

Switching Solenoid Valve

Pump
Motor

Solenoid Relay

Pump Motor Relay

Skid Control
ECU

Front Speed Sensor Brake Actuator

Park/Neutral Position Switch

Steering Angle Sensor

4WD Position Switch

L4 Position Switch

Translate ECU

4WD
Control
ECU

ECM

Throttle Position Sensor

Crankshaft Position Sensor

Shift Solenoid

Yaw Rate &
Deceleration Sensor

Center Diff. Lock Switch (4WD)
TRAC Off Switch (2WD)

Center Diff. Lock
Position Switch (4WD)

4WD Model
228SQ09
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�BRAKE CONTROL SYSTEM
(ABS with EBD, Brake Assist, A-TRAC/ TRAC and VSC System)

1. General
� Brake Assist system has been adopted.
� The pedal stroke speed sensor has been adopted for brake assist control.
� The deceleration sensor that is provided for the brake control system (ABS with EBD, Brake Assist,

A-TRAC/TRAC, and VSC system) has been integrated in the yaw rate sensor.
� The VSC OFF switch that was used on the 4WD model has been discontinued. Due to this, cancellation

of VSC system using VSC OFF switch is not available. However, in case of locking the center differential,
VSC system will be cancelled automatically.

2. System Diagram
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Active Brake Booster

228SQ10

VSC Buzzer

Parking Brake
Switch

TRAC OFF Switch*1

DLC3
Brake Inhibit
Relay

Yaw Rate &
Deceleration Sensor

Rear Speed Sensor

Center Diff. Lock Switch*2

*2: Only for 2WD Model
*1: Only for 4WD Model

Steering Angle
Sensor

Stop Light Switch

Front Speed Sensor

Brake Actuator
(Inchude Skid Control ECU)

Center Diff. Lock
Position Switch

Combination Meter
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3. Layout of Main Components
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*: The basic performance of the brake is the same as of the model
with the brake assist system.

Time

Braking
Force With Brake

Assist System

Without Brake
Assist System

230RX07with Brake Assist System without Brake Assist System*

Brake ActuatorMaster Cylinder
Pressure Sensor

The fluid pressure is increased
by the brake actuator

Service Tip
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4. Outline of Brake Assist System

� The Brake Assist System interprets a quick push of the brake pedal as emergency braking and supplements
the braking power applied if the driver has not stepped hard enough on the brake pedal. In emergencies,
drivers, especially inexperienced ones, often panic and do not apply sufficient pressure on the brake
pedal. 
Based on the signals from the master cylinder pressure sensor, the skid control ECU calculates the speed
and the amount of the brake pedal application and then determines the intention of the driver to make
an emergency braking. If the skid control ECU determines that the driver intends emergency braking,
the system activates the brake actuator to increase the brake fluid pressure, which increases the braking
force. 
The Brake Assist System in combination with ABS helping draw the vehicle’s brake performance.
A key feature of Brake Assist system is that the timing and the degree of braking assistance are designed
to ensure that the driver does not discern anything unusual about the braking operation. When the driver
intentionally eases up on the brake pedal, the system reduces the amount of assistance   it provides.

� In case that the driver’s depressing force is small when applying emergency braking �

When this system is activated, the brake pedal could shudder, which is a normal occurrence of the system
in operation and should not be considered a malfunction.
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213IS10Brake Pedal Depressing Force

Vehicle
Deceleration

With Brake Assist

Without Brake Assist

Brake Booster Normal

Brake Booster Failure
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� If worst comes to worst and the brake booster has failed, it is necessary for a driver to apply more brake
depressing force than usual. However, in this system, the skid control ECU detects the failure of the
brake booster and actuates the brake actuator to assist the driver’s brake depressing force.
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5. Construction and Operation

 Active Brake Booster

1) General

� The active brake booster is used.

� The basic construction and operation are the same as the ’02 model, However, along with the additional
function of the brake assist system, a pedal stroke speed sensor that detects the stroke of the push
rod of the active brake booster, has been newly adopted.

� This sensor detects a failure in the active brake booster to activate the brake assist system, which
assists the braking force.
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2) Pedal Stroke Speed Sensor

� This sensor consists of one magnet that act in unison with the movement of the push rod, and a Hall
IC that is fixed in place. The Hall IC detects the changes in the magnetic flux density that are caused
by the movement of the magnets (movement of the push rod) and outputs them to the skid control
ECU. As a result, the skid control ECU detects the distance “a” indicated in the diagram below.

� The skid control ECU determines the failure of the brake booster based on the distance “a” and the
master cylinder pressure value.
Zero “a” distance + low master cylinder pressure = brake booster failure
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 Brake Assist Operation

� The fluid pressure that has been generated by the pump in the brake actuator is directed to the wheel cylin-
ders. By applying a greater fluid pressure than the master cylinder, a greater braking force is achieved.

� Even if the brake booster fails, the skid control ECU activates the pump in the brake actuator and applies
a greater fluid pressure than the master cylinder in order to achieve a greater braking force.

� System Diagram �
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Item
Brake Assist

Not Activated
Brake Assist

Activated

(1), (4)
Master Cylinder Cut Solenoid Valve

OFF (Open) OFF (Open)
Port: (A), (D)

(2), (3)
Reservoir Cut Solenoid Valve

OFF (Close) ON (Open)
Port: (B), (C)

(5), (6),
(7), (8)

Pressure Holding Valve
OFF (Open) OFF (Open)

Port: (E), (F), (G), (H)

(9), (10),
(11), (12)

Pressure Reduction Valve
OFF (Close) OFF (Close)

Port: (I), (J), (K), (L)
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Skid Control ECU

1) Self-Diagnosis

� If the skid control ECU detects a malfunction in the Brake Control System (ABS with EBD, Brake
Assist, A-TRAC/TRAC and VSC system), the ABS, brake system, VSC/TRAC warning lights and
VSC OFF indicator light or TRAC OFF indicator light that corresponds to the function in which the
malfunction has been detected indicates or lights up, as indicated in the table below, to alert the driver
of the malfunction.

�: Light ON  ⎯ : Light OFF

Item ABS EBD
Brake
Assist

A-TRAC/
TRAC VSC

Skid
Control

ECU

ABS Warning Light � � ⎯ ⎯ ⎯ �

Brake System Warning Light ⎯ � � ⎯ ⎯ �

VSC OFF Indicator Light*1 � � � � � �

TRAC OFF Indicator Light*2 � � � � � �

VSC/TRAC Warning Light � � � � � �

 *1: Only for 4WD Model
 *2: Only for 2WD Model

� At the same time, the DTC (Diagnosis Trouble Codes) are stored in memory. The DTCs can be read
by connecting the SST (09843-18040) between the Tc and CG terminals DLC3 and observing the
blinking of the ABS warning light, brake system warning light and VSC/TRAC warning light, or
by connecting a hand-held tester.

� The following DTC have been added to the Brake Control System (ABS with EBD, BRAKE ASSIST,
A-TRAC/TRAC and VSC system):

Output by blinking ABS warning light Output by blinking VSC/TRAC warning light

DTC No. Detection Item DTC No. Detection Item

C1244 / 44
Open or short circuit in
deceleration sensor circuit C1207 / 37 Reverse gear signal failure

C1247 / 47
Malfunction in delta S sensor
(pedal stroke speed sensor) C1335 / 35

Malfunction in steering angle
sensor communication circuit

2) Fail-Safe

� In the event of a malfunction in the A-TRAC/TRAC and/or VSC, the skid control ECU prohibits
the A-TRAC/TRAC and VSC operations.

� In the event of a malfunction in the ABS and/or Brake Assist, the skid control ECU prohibits the
ABS with EBD, Brake Assist, A-TRAC/TRAC, and VSC operations.

� In the event of the malfunction in the EBD control, skid control ECU prohibits the EBD control. Thus,
the brake and throttle valve opening angle control will be opened in the same condition as in the condi-
tion without the ABS with EBD, Brake Assist, A-TRAC/TRAC, VSC.
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DTC C1231 / 31, C1235 / 35 Steering Angle Sensor Circuit

CIRCUIT DESCRIPTION
DTC No. DTC Detecting Condition Trouble Area

C1231 / 31
Data is not transmitted to the steering angle sensor for a

fixed time (invalid SAS data). �Steering angle sensor

�Steering angle sensor communication circuit to translate

ECU

�Skid control ECU
C1235 / 35

When the ECU IG1 terminal voltage is 9.5 V or less, data

transmission from the steering angle sensor is impossible

for 1 sec. or more.

WIRING DIAGRAM

DI93L−03
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INSPECTION PROCEDURE
HINT:
Start the inspection from step 1 in the case of using the TOYOTA hand−held tester and start from step 2 in
the case of not using the TOYOTA hand−held tester.

1 Check output value of the steering angle sensor.

PREPARATION:
(a) Connect the TOYOTA hand−held tester to the DLC3.
(b) Turn the ignition switch ON and push the TOYOTA hand−held tester main switch ON.
(c) Select the DATALIST mode on the TOYOTA hand−held tester.(Item: STEERING ANG)
CHECK:
Check that the steering wheel turning angle value of the steering angle sensor displayed on the TOYOTA
hand−held tester is changing when turning the steering wheel.
OK:

Turn the steering wheel to the Left: Value increases
Turn the steering wheel to the Right: Value decreases

HINT:
The value is fixed at 1,150° if the steering angle sensor has not been determined. Drive the vehicle straight
at the speed faster than 10.5 km/h (6.3 mph) before rechecking.

OK Check and replace skid control ECU.

NOTICE:
When replacing the skid control ECU, perform the zero
point calibration (See page DI−297).

NG

2 Check the installation condition of steering angle sensor.

NG Repair or replace steering angle sensor.

OK

3 Check for open and short circuit in harness and connector between steering
angle sensor, translate ECU and skid control ECU (See page IN−32).

NG Repair or replace harness or connector.

OK
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4 Is DTC still output?

Check DTC on page DI−297.

NO No problem.

YES

5 Replace the skid control ECU and check whether or not the trouble occurs
again.

NOTICE:
When replacing the skid control ECU, perform the zero point calibration (See page DI−297).

YES Replace steering angle sensor.

NO

END
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DTC C1203 / 53 ECM Communication Circuit Malfunction

CIRCUIT DESCRIPTION
This circuit is used to send TRAC & VSC control information from the skid control ECU to the ECM (TRC+,
TRC−) and engine control information from the ECM to the skid control ECU (ENG+, ENG−).

DTC No. DTC Detecting Condition Trouble Area

C1203 / 53
Data cannot be transmitted and/or received to/from ECM for

a fixed time.

�Brake fluid level

�Brake fluid level warning switch circuit

�TRC+ or TRC− circuit

�ENG+ or ENG− circuit

�SS1 or SS2 circuit

�ECM

�Translate ECU

WIRING DIAGRAM

DI93J−03
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INSPECTION PROCEDURE

1 Is DTC output for ECM?

Check DTC on page DI−3.

YES Repair engine control system according to the
output code.

NO

2 Check for open and short circuit in harness and connector between ECM, trans-
late ECU and skid control ECU (See page IN−32).

NG Repair or replace harness or connector.

OK

3 Check for open circuit in harness and connector between terminal GND of ECM,
translate ECU and skid control ECU and body ground (See page IN−32).

NG Repair or replace harness or connector.
Tighten the ground bolt.

OK

4 Check brake fluid level.

CHECK:
Check the amount of brake fluid in the reservoir.

NG Check for fluid leakage, repair brake line and
add fluid.

OK
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5 Check brake fluid level warning switch (See page BE−54).

NG Replace brake fluid level warning switch.

OK

6 Check for open and short circuit in harness and connector between brake fluid
level warning switch and translate ECU (See page IN−32).

NG Repair or replace harness or connector.

OK

Troubleshoot according to the DTC chart of translate ECU.
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DTC C1247 / 47 Delta S Sensor Circuit

CIRCUIT DESCRIPTION
DTC No. DTC Detecting Condition Trouble Area

C1247 / 47

�When the output turns 4.7 V or more or 0.2 V or less per

100msec.

�When the output does not return to 2.5 V even when 500

msec. or more elapse, in spite of no change in the brake

operation.

�Brake booster

�Delta S sensor circuit

�Skid control ECU

WIRING DIAGRAM

DIAAC−01
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INSPECTION PROCEDURE
HINT:
Start the inspection from step 1 in the case of using the hand−held tester and start from step 2 in the case
of not using the hand−held tester.

1 Check output value of the delta S sensor (pedal stroke speed sensor) using the
hand−held tester.

PREPARATION:
(a) Connect the hand−held tester to the DLC3.
(b) Turn the ignition switch to the ON position.
(c) Run the engine until the engine speed reaches 3,000 rpm, and return it back to idle.
HINT:
Rev up the engine to ensure sufficient vacuum.
(d) Select DATA LIST mode on the hand−held .

Item
Measurement Item /

Range (Display) Normal Condition Diagnostic Note

PEDAL STROKE
Pedal stroke sensor/
min.: 0 V, max.: 5.1 V

Approximately 2.0 V with-
out the brake pedal de-
pressed. −

HINT:
� The result appears on the tester after some delay because a time lag occurs in measurement with a

hand−held tester.
� If a signal from the delta S sensor is sent between sampling, the result does not appear on the tester.

So be sure to perform the measurement 2 or 3 times.
CHECK:
Check that the brake pedal acceleration value of the delta S sensor displayed on the hand−held tester
changes, alternatively increasing the brake pedal stroke.

OK:
The value changes as shown in the illustration on the
left. (The value will return to approximately 2.0 V after
the brake pedal is released.)

HINT:
The maximum voltage depends on pedal stroke speed but
should not exceed 4.5 V or fall below 0.2 V.

OK Replace skid control ECU
(See page BR−51).

NOTICE:
When replacing the skid control ECU, perform zero point
calibration (See page DI−297).

NG
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2 Check for open or short circuit in harness and connector between delta S sensor
(pedal stroke speed sensor) and skid control ECU (See page IN−32).

NG Repair or replace harness or connector.

OK

3 Inspect the delta S sensor (pedal stroke speed sensor ) terminal voltage (VCP
terminal)

PREPARATION:
Disconnect the delta S sensor (pedal stroke speed sensor) con-
nector.
CHECK:
(a) Turn the ignition switch to the ON position.
(b) Measure the voltage between VCP terminal and body

ground.
OK:

Voltage: 5 V

NG Replace skid control ECU
(See page BR−51).

NOTICE:
When replacing the skid control ECU, perform zero point
calibration (See page DI−297).

OK

Replace brake booster (See page BR−22).



F14399 F16956

BSTP

BST
3

S1

31

17

4

A9 
Active Brake Booster

Skid Control ECU 
with Actuator

BSTP

BST S1

G−B

LG−B

DI−348
−DIAGNOSTICS ABS WITH EBD & BA & TRAC & VSC SYSTEM

539Author�: Date�:

DTC C1310 / 11 Active Brake Booster Solenoid Circuit

CIRCUIT DESCRIPTION
DTC No. DTC Detecting Condition Trouble Area

C1310 / 11 Open or short in active brake booster solenoid circuit.
�Brake booster

�Active brake booster solenoid circuit

WIRING DIAGRAM

DI93R−03
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INSPECTION PROCEDURE

1 Check active brake booster solenoid.

PREPARATION:
Disconnect the connector from brake booster.
CHECK:
Check resistance between terminal 3 and 4 of brake booster.
OK:

Resistance: 1.1 − 1.7 Ω

NG Replace brake booster.

OK

2 Check for open and short circuit in harness and connector between skid control
ECU and brake booster (See page IN−32).

NG Repair or replace harness or connector.

OK

Check and replace skid control ECU.

NOTICE:
When replacing the skid control ECU, perform the zero point calibration (See page DI−297).
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DTC C1234 / 34 Yaw Rate Sensor Circuit

CIRCUIT DESCRIPTION
DTC No. DTC Detecting Condition Trouble Area

C1234 / 34

When either 1 or 2 is detected:

1. Power output of 4.65 V or more or 0.25 or less continues

for 0.1 sec. or more.

2. Difference between the actual output of the yaw rate

sensor and the output value calculated from the other

sensor’s output continues to be large.

�Yaw rate sensor

�Yaw rate sensor circuit

WIRING DIAGRAM

DIAAB−01



F19784

Torque: 5 N·m (10 kgf·cm, 3.7ft·lbf)

F16996

−DIAGNOSTICS ABS WITH EBD & BA & TRAC & VSC SYSTEM
DI−335

526Author�: Date�:

INSPECTION PROCEDURE

1 Check the yaw rate (deceleration) sensor installation.

CHECK:
Check the yaw rate (deceleration) sensor installation.
OK:

The sensor should be tightened to the specified
torque.
The sensor should not be tilted.

NG Install yaw rate (deceleration) sensor correctly.

OK

2 Check output value of the yaw rate sensor.

PREPARATION:
(a) Remove the 2 bolts and the yaw rate (deceleration) sen-

sor assembly with the connector still connected.
(b) Connect the hand−held tester to the DLC3.
(c) Turn the ignition switch to the ON position and turn the

hand−held tester main switch on.
(d) Select the DATA LIST mode on the hand−held tester.
CHECK:
(a) Check that the value of the YAW RATE displayed on the

hand−held tester changes: Place the yaw rate sensor ver-
tically to the ground and turn the sensor to the right and
left.

Item
Measurement Item /

Range (Display) Normal Condition Diagnostic Note

YAW RATE
Yaw rate sensor/
Min.: −128 deg/s, Max.:
127 deg/s

Min.: −128 deg/s 
Max.: 128 deg/s −

OK:
Yaw rate values change.

 
OK No problem.

NG
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3 Check for open and short circuit in harness and connector between yaw rate
sensor and skid control ECU (See page IN−32).

NG Repair or replace harness or connector.

OK

4 Check voltage between terminals VYS and GYAW of the yaw rate (deceleration)
sensor.

PREPARATION:
Disconnect the yaw rate (deceleration) sensor connecter.
CHECK:
(a) Turn the ignition switch to the ON position.
(b) Measure the voltage between terminals VYS and GYAW

of the yaw rate (deceleration) sensor harness side con-
nector.

OK:
Voltage: 10 to 14 V

NG Replace skid control ECU
(See page BR−51).

NOTICE:
When replacing the skid control ECU, perform the zero
point calibration (See page DI−297).

OK

Check and replace yaw rate (deceleration)
sensor.

NOTICE:
When replacing the yaw rate sensor, perform the zero point calibration (See page DI−297).
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CIRCUIT INSPECTION

DTC C0200 / 31 − C0215 / 34 Speed Sensor Circuit

CIRCUIT DESCRIPTION
The speed sensor detects wheel speed and sends the ap-
propriate signals to the ECU. These signals are used to control
the ABS control system. The front and rear rotors each have 48
serrations.
When the rotors rotate, the magnetic field emitted by the perma-
nent magnet in the speed sensor generates an AC voltage.
Since the frequency of this AC voltage changes in direct propor-
tion to the speed of the rotor, the frequency is used by the ECU
to detect the speed of each wheel.

 

DTC No. DTC Detecting Condition Trouble Area

C0200 / 31

C0205 / 32

C0210 / 33

C0215 / 34

When any of the following is detected:

1. During driving, speed sensor signals are not input for a

fixed time.

2. Momentary interruption in speed sensor signals occurs

many times during driving.

3. Abnormal signal occurs in pulse signal from speed sen-

sor during driving.

4. Speed sensor signal circuit continues to be open for a

fixed time.

�Right front, left front, right rear and left rear speed sensor

�Each speed sensor circuit

�Sensor rotor

HINT:
DTC No. C0200 / 31 is for the right front speed sensor.
DTC No. C0205 / 32 is for the left front speed sensor.
DTC No. C0210 / 33 is for the right rear speed sensor.
DTC No. C0215 / 34 is for the left rear speed sensor.
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WIRING DIAGRAM
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INSPECTION PROCEDURE
HINT:
Start the inspection from step 1 in the case of using the TOYOTA hand−held tester and start from step 2 in
the case of not using TOYOTA hand−held tester.

1 Check output value of speed sensor.

PREPARATION:
(a) Connect the TOYOTA hand−held tester to the DLC3.
(b) Turn the ignition switch ON and push the TOYOTA hand−held tester main switch ON.
(c) Select the DATALIST mode on the TOYOTA hand−held tester.
CHECK:
Check that there is no difference between the speed value output from the speed sensor displayed by the
TOYOTA hand−held tester and the speed value displayed by the speedometer when driving the vehicle.
OK:

There is almost no difference from the displayed speed value.
HINT:
There is tolerance of ± 10 % in the speedometer indication.

OK Go to step 4.

NG

2 Check speed sensor.

Front:
PREPARATION:
(a) Make sure that there is no looseness at the connector

lock part and connecting part of the connector.
(b) Disconnect the speed sensor connector.
CHECK:
Measure resistance between terminal 1 and 2 of the speed sen-
sor connector.
OK:

Resistance: 1.07 ± 0.15 kΩ
CHECK:
Measure resistance between terminal 1 and 2 of speed sensor
connector and body ground.
OK:

Resistance: 1 MΩ or higher
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Rear:
PREPARATION:
(a) Make sure that there is no looseness at the connector

lock part and connecting part of the connector.
(b) Disconnect the speed sensor connector.
CHECK:
Measure resistance between terminal 1 and 2 of speed sensor
connector.
OK:

Resistance: 1.0 − 1.4 kΩ
CHECK:
Measure resistance between terminal 1 and 2 of the speed sen-
sor connector and body ground.
OK:

Resistance: 1 MΩ or higher

NG Replace speed sensor.

NOTICE:
Check the speed sensor signal last (See page DI−297).

OK

3 Check for open and short circuit in harness and connector between each speed
sensor and skid control ECU (See page IN−32).

NG Repair or replace harness or connector.

OK

4 Check sensor installation.

CHECK:
Check the speed sensor installation.
OK:

The installation bolt is tightened properly and there is
no clearance between the sensor and the front steer-
ing knuckle or the rear axle carrier.
Torque: 8.0 N·m (82 kgf·cm, 71 in.·lbf)
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NG Replace speed sensor.

NOTICE:
Check the speed sensor signal last (See page DI−297).

OK

5 Check speed sensor and sensor rotor serrations.

(REFERENCE) INSPECTION USING OSCILLOSCOPE
PREPARATION:
Connect the oscilloscope to the terminal FR+ − FR−, FL+ − FL−,
RR+ − RR− and RL+ − RL− of the skid control ECU.
CHECK:
Drive the vehicle at about 20 km/h (12 mph), and check the sig-
nal waveform.
HINT:
� As the vehicle speed (wheel revolution speed) increases,

a cycle of the waveform becomes shorter and the fluctua-
tion in the output voltage becomes greater.

� When noise is identified in the waveform on the oscillo-
scope, error signals are generated due to the speed sen-
sor rotor’s scratches, looseness or foreign matter depos-
ited on it.

OK Check and replace skid control ECU.

NOTICE:
When replacing the skid control ECU, perform the zero
point calibration (See page DI−297).

NG

6 Check sensor rotor and sensor tip.

Front:
PREPARATION:
Remove the disc (See page SA−11).
CHECK:
Check the sensor rotor serrations.
OK:

No scratches, missing teeth or foreign objects.
PREPARATION:
Remove the front speed sensor (See page BR−55).
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CHECK:
Check the sensor tip.
OK:

No scratches or foreign objects on the sensor tip.
HINT:
Remove any foreign motters if identified. 
Check the output waveform again after reassembling

Rear:
PREPARATION:
Remove the axle shaft (See page SA−85).
CHECK:
Check the sensor rotor serrations.
OK:

No scratches, missing teeth or foreign objects.
PREPARATION:
Remove the rear speed sensor (See page BR−58).
CHECK:
Check the sensor tip.
OK:

No scratches or foreign objects on the sensor tip.

NG Replace speed sensor or rotor.

NOTICE:
Check the speed sensor signal last (See page DI−297).
HINT:
Remove any foregin matters if identified. 
Check the output waveform again after reassembling.

OK

Check and replace skid control ECU.

NOTICE:
When replacing the skid control ECU, perform the zero point calibration (See page DI−297).
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S-FMEA  Project: 532N  System: MK25 VSC

Failure part
Failre Mode

Failure
Effect

"without failure detection"
Severity Failure Detection

Vehicle behavior after failure
detection

Severity
Occur
ence

Detct
ion

R
P
N

(Driving on control is not necessary)
Unneeded TCS activation
Unneeded AYC Over-Steer activation

10 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 3 4 72

(TCS)
Control activates earlier or later cased by
wrong turn-compensation.

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(AYC)
Excess control at Over-Steer control,
Not enough control at Under-Steer control

10 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

((Driving on control is not necessary)
Unneeded TCS activation
Unneeded AYC Under-Steer activation

10 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 3 4 72

(TCS)
Control activates earlier or later cased by
wrong turn-compensation.

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(AYC)
Not enough control at Over-Steer control,
Excess control at Under-Steer control

10 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(Driving on control is not necessary)
No effect

1 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 3 4 72

(TCS)
No effect

1 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(AYC)
Over-Steer control is less than optimal

6 TCS and AYC control are disabled.
AYC wrrning lamp is turned on.

6 1 9 54

(Driving on control is not necessary)
harsh AYC control / faulty plausibility

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 3 4 72

(TCS)
No effect

1 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(AYC)
Over-Steer control is more than optimal

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

Extended Electrical Monitoring of
Yaw Rate Sensor,
Yaw Rate Sensor Signal Offset
Monitoring,
Yaw Rate Sensor Signal
Plausibility Monitoring,
Commanded Build-In-Test of the
Yaw Rate Sensor

Extended Electrical Monitoring of
Yaw Rate Sensor,
Yaw Rate Sensor Signal Offset
Monitoring,
Yaw Rate Sensor Signal
Plausibility Monitoring,
Commanded Build-In-Test of the
Yaw Rate Sensor

Lateral Acceleration Sensor Signal
Offset Monitoring,
Lateral Acceleration Sensor Signal
Plausibility Monitoring,
Self-Test of the Lateral
Acceleration Sensor

Lateral Acceleration Sensor Signal
Offset Monitoring,
Lateral Acceleration Sensor Signal
Plausibility Monitoring,
Self-Test of the Lateral
Acceleration Sensor

Yaw Rate Sensor Signal is too
high.

Yaw Rate Sensor Signal is too low.

Signal is too
high.

Lateral
Acceleration
Sensor

Signal is too low.

Lateral
Acceleration
Sensor

CONFIDENTIAL BUSINESS INFORMATION

CONFIDENTIAL BUSINESS INFORMATIONAttachment-Response 12-c

Confidential / Continental internal



　 ( Page 2 / 8 )  2009/3/16

S-FMEA  Project: 532N  System: MK25 VSC

Failure part
Failre Mode

Failure
Effect

"without failure detection"
Severity Failure Detection

Vehicle behavior after failure
detection

Severity
Occur
ence

Detct
ion

R
P
N

CONFIDENTIAL BUSINESS INFORMATIONAttachment-Response 12-c

6 3 3 54 *1

6 1 7 42 *2

(TCS)
Control is less than optimal

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(AYC)
Over-Steer control is less than optimal or
Under-Steer control is more than optimal

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

6 3 3 54 *1

6 1 7 42 *2

(TCS)
Control is less than optimal.

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(AYC)
Over-Steer control is more than optimal or
Under-Steer control is less than optimal

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

*1  Failure are defects by ESD or electrical shock.
*2  Failure are physical failures in the Longitude Acceleration sensor.

Initial Monitoring of the Horizontal
Sensor Mounting Position,
Monitoring of the Horizontal
Sensor Mounting Position,
Monitoring of the Vertical Sensor
Mounting Position,
Monitoring of the Sensor Mounting
Position during ABS Control,
Self-Test of the Longitudinal
Acceleration Sensor

Longitude
Acceleration
Sensor

Signal is too
high.

(Driving on control is not necessary)
No effect

1

Longitude
Acceleration
Sensor

Signal is too low.

TCS and AYC control are disabled.
AYC warning lamp is turned on.

(Driving on control is not necessary)
No effect

1 TCS and AYC control are disabled.
AYC warning lamp is turned on.

Initial Monitoring of the Horizontal
Sensor Mounting Position,
Monitoring of the Horizontal
Sensor Mounting Position,
Monitoring of the Vertical Sensor
Mounting Position,
Monitoring of the Sensor Mounting
Position during ABS Control,
Self-Test of the Longitudinal
Acceleration Sensor

CONFIDENTIAL BUSINESS INFORMATION

Confidential / Continental internal
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S-FMEA  Project: 532N  System: MK25 VSC

Failure part
Failre Mode

Failure
Effect

"without failure detection"
Severity Failure Detection

Vehicle behavior after failure
detection

Severity
Occur
ence

Detct
ion

R
P
N

CONFIDENTIAL BUSINESS INFORMATIONAttachment-Response 12-c

(Driving on control is not necessary)
Unneeded AYC Under-Steer activation

10 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(TCS)
No effect

1 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(AYC)
Not enough control at Over-Steer control,
Excess control at Under-Steer control

10 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(Driving on control is not necessary)
Unneeded AYC Over-Steer activation

10 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(TCS)
No effect

1 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(AYC)
Excess control at Over-Steer control,
Not enough control at Under-Steer control

10 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(Driving on control is not necessary)
No effect

1 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 4 2 48

(TCS)
After driver braking detection, BTCS is
disabled.

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
Control is less than optimal.

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 2 12

(Driving on control is not necessary)
No effect

1 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 4 2 48

(TCS)
Driver braking is detected by Brake Light
Switch signal, Control performance slightly
deteriorates.

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
Control is more than optimal.

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 2 12

Pressure Sensor Signal is too low. Electrical Monitoring of Pressure
Sensors,
Pressure Sensor Signal Offset
Monitoring,
Pressure Sensor Signal Noise
Monitoring,
Pressure Sensor Redundancy
Monitoring

Steering Wheel Angle Sensor
Signal Plausibility Monitoring,
Monitoring NVRAM Checksum,
SWAS Communication Monitoring,
Monitoring SWAS Signal
Continuity,
Monitoring SWAS Mirror Data,
SWAS Malfunction Detection,
Monitoring Battery of Steering
Wheel Angle Sensor,
Steering Wheel Angle Sensor
Signal Offset Monitoring

Signal is too low.Steering Wheel
Angle Sensor

Signal is too
high.

Electrical Monitoring of Pressure
Sensors,
Pressure Sensor Signal Offset
Monitoring,
Pressure Sensor Signal Noise
Monitoring,
Pressure Sensor Redundancy
Monitoring

Pressure Sensor

Steering Wheel
Angle Sensor

Signal is too
high.

Steering Wheel Angle Sensor
Signal Plausibility Monitoring,
Monitoring NVRAM Checksum,
SWAS Communication Monitoring,
Monitoring SWAS Signal
Continuity,
Monitoring SWAS Mirror Data,
SWAS Malfunction Detection,
Monitoring Battery of Steering
Wheel Angle Sensor,
Steering Wheel Angle Sensor
Signal Offset Monitoring

CONFIDENTIAL BUSINESS INFORMATION

Confidential / Continental internal
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S-FMEA  Project: 532N  System: MK25 VSC

Failure part
Failre Mode

Failure
Effect

"without failure detection"
Severity Failure Detection

Vehicle behavior after failure
detection

Severity
Occur
ence

Detct
ion

R
P
N

CONFIDENTIAL BUSINESS INFORMATIONAttachment-Response 12-c

(Driving on control is not necessary)
Unneeded TCS activation

9 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 3 3 54

(TCS)
not enough control, or Excess control

8 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(AYC)
Control is more than optimal.

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

((Driving on control is not necessary)
Unneeded TCS activation

9 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 3 3 54

(TCS)
- 4wd
Control is more than optimal.
- 2wd
Control is less than optimal at driven wheel
and more than optimal at undriven wheel.

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(AYC)
If target wheel for control has failure, not
enough control.

8 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 9 54

(Driving on control is not necessary)
No effect

1 No fall back mode (same as "without
failure detection")

1 1 10 10

(TCS)
Control diverges from termination.

8 No fall back mode (same as "without
failure detection")

8 1 10 80

(AYC)
Control is less or more than optimal.

6 No fall back mode (same as "without
failure detection")

6 1 10 60

Wheel Speed
Sensor

Wrong
connection with
ECU and
Sensors (e.g. FL
instead of FR)

There is no failure detection.
Correct connection should be
assured on vehicle assembling.

Wheel Speed
Sensor

Signal is too low. Electrical Monitoring of Wheel
Speed Sensors

Plausibility Monitoring of Wheel
Speed Sensors

Wheel Speed
Sensor

Signal is too
high.

Electrical Monitoring of Wheel
Speed Sensors

Plausibility Monitoring of Wheel
Speed Sensors

CONFIDENTIAL BUSINESS INFORMATION

Confidential / Continental internal
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S-FMEA  Project: 532N  System: MK25 VSC

Failure part
Failre Mode

Failure
Effect

"without failure detection"
Severity Failure Detection

Vehicle behavior after failure
detection

Severity
Occur
ence

Detct
ion

R
P
N

CONFIDENTIAL BUSINESS INFORMATIONAttachment-Response 12-c

(Driving on control is not necessary)
HECU does not work. Control is not available.

1 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 3 2 36

(TCS)
HECU does not work. Control is not available.

8 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
HECU does not work. Control is not available.

8 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 1 2 12

(Driving on control is not necessary)
No effect

1 TCS and AYC control are disabled
until voltage return to proper value.
AYC warning lamp is turned on.

6 3 2 36

(TCS)
Control is impossible.

8 TCS and AYC control are disabled
until voltage return to proper value.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
Control is impossible.

8 TCS and AYC control are disabled
until voltage return to proper value.
AYC warning lamp is turned on.

6 1 2 12

(Driving on control is not necessary)
No effect

1 TCS and AYC control are disabled
until voltage return to proper value.
AYC warning lamp is turned on.

6 3 2 36

(TCS)
Control is not assured.

8 TCS and AYC control are disabled
until voltage return to proper value.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
Control is not assured.

8 TCS and AYC control are disabled
until voltage return to proper value.
AYC warning lamp is turned on.

6 1 2 12

(Driving on control is not necessary)
No effect

1 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 3 2 36

(TCS)
BTCS is impossible.

8 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
not enough control

8 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 1 2 12

(Driving on control is not necessary)
HECU does not work. Control is not available.

1 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 3 2 36

(TCS)
HECU does not work. Control is not available.

8 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
HECU does not work. Control is not available.

8 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 1 2 12

KL30_V
(Power for HECU
and Valve)

Voltage is too
low.

Operating Voltage Monitoring

KL30_V
(Power for HECU
and Valve)

Voltage is too
high.

Operating Voltage Monitoring

Failure detection by ECU is not
possible. Warning function in
vehicle will turn on the warning
lamp.

KL30_V
(Power for HECU
and Valve)

No voltage

IGN No voltage Recognize failure or IGN Off
operation by ECU is not possible.
Warning function in vehicle will
turn on the warning lamp.

KL30_P
(Power for Pump
motor)

No voltage Pump Motor Supply Voltage
Monitoring with Deactivated Pump
Motor

Pump Motor Voltage Monitoring
with Activated Pump Motor

CONFIDENTIAL BUSINESS INFORMATION

Confidential / Continental internal
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S-FMEA  Project: 532N  System: MK25 VSC

Failure part
Failre Mode

Failure
Effect

"without failure detection"
Severity Failure Detection

Vehicle behavior after failure
detection

Severity
Occur
ence

Detct
ion

R
P
N

CONFIDENTIAL BUSINESS INFORMATIONAttachment-Response 12-c

(Driving on control is not necessary)
HECU does not work. Control is not available.

1 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 3 2 36

(TCS)
HECU does not work. Control is not available.

8 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
HECU does not work. Control is not available.

8 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 1 2 12

(Driving on control is not necessary)
No effect

1 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 3 2 36

(TCS)
BTCS is not possible.

8 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
not enough control

8 TCS and AYC control are impossible.
AYC warning lamp is turned on.

6 1 2 12

(Driving on control is not necessary)
No effect

1 No fall back mode (same as "without
failure detection")

1 3 2 6

(TCS)
BTCS is disabled.

8 No fall back mode (same as "without
failure detection")

8 1 2 16

(AYC)
Control is less than optimal.

6 No fall back mode (same as "without
failure detection")

6 1 2 12

(Driving on control is not necessary)
No effect

1 No fall back mode (same as "without
failure detection")

1 3 2 6

(TCS)
Driver braking is detected by Pressure
sensor, Control is more than optimal.

6 No fall back mode (same as "without
failure detection")

6 1 2 12

(AYC)
No effect

1 No fall back mode (same as "without
failure detection")

1 1 2 2

BLS
(Brake Light
Switch)

Signal shows
erroneously "no
braking by
driver".

Brake Light Switch Plausibility
Monitoring

BLS
(Brake Light
Switch)

Signal shows
erroneously
"braking by
driver".

Brake Light Switch Plausibility
Monitoring

GND_P
(Power for Pump
motor)

No voltage for
KL30_P

Pump Motor Supply Voltage
Monitoring with Deactivated Pump
Motor

Pump Motor Voltage Monitoring
with Activated Pump Motor

GND_V
(Power for HECU
and Valve)

No voltage for
KL30_V

Failure detection by ECU is not
possible. Warning function in
vehicle will turn on the warning
lamp.

CONFIDENTIAL BUSINESS INFORMATION

Confidential / Continental internal
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S-FMEA  Project: 532N  System: MK25 VSC

Failure part
Failre Mode

Failure
Effect

"without failure detection"
Severity Failure Detection

Vehicle behavior after failure
detection

Severity
Occur
ence

Detct
ion

R
P
N

CONFIDENTIAL BUSINESS INFORMATIONAttachment-Response 12-c

(Driving on control is not necessary)
Changing from "TCS/AYC on mode" to
"TCS/AYC off mode" or vice versa is
impossible by driver's switch operation.

8 No fall back mode (same as "without
failure detection")

8 1 10 80

(TCS)
Changing from "TCS/AYC on mode" to
"TCS/AYC off mode" is impossible by
driver's switch operation.

6 No fall back mode (same as "without
failure detection")

6 1 10 60

(AYC)
Changing from "TCS/AYC on mode" to
"TCS/AYC off mode" is impossible by
driver's switch operation.

6 No fall back mode (same as "without
failure detection")

6 1 10 60

(Driving on control is not necessary)
Mode is changed from "TCS/AYC off mode"
to "TCS/AYC on mode" or vice versa
without switch operation by driver.

8 No fall back mode (same as "without
failure detection")

8 1 10 80

(TCS)
Mode is changed from "TCS/AYC on mode"
to "TCS/AYC off mode" without switch
operation by driver.

6 No fall back mode (same as "without
failure detection")

6 1 10 60

(AYC)
Mode is changed from "TCS/AYC on mode"
to "TCS/AYC off mode" without switch
operation by driver.

6 No fall back mode (same as "without
failure detection")

6 1 10 60

TCS/AYC off
switch

Signal shows
erroneously
"switch on
(switch is
pushed)".

TCS/AYC off
switch

Signal shows
erroneously
"switch off (no
switch
operation)".

CONFIDENTIAL BUSINESS INFORMATION

Confidential / Continental internal
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Failure part
Failre Mode

Failure
Effect

"without failure detection"
Severity Failure Detection

Vehicle behavior after failure
detection

Severity
Occur
ence

Detct
ion

R
P
N

CONFIDENTIAL BUSINESS INFORMATIONAttachment-Response 12-c

(Driving on control is not necessary)
Unneeded AYC activation caused by too high
or too low Steering Wheel Angle Sensor

10 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 3 2 36

(TCS)
ETCS is impossible.

8 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
Improper operation caused by too high or too
low Steering Wheel Angle Sensor signal.
ETCS is impossible.

8 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 2 12

(Driving on control is not necessary)
No effect

1 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 3 2 36

(TCS)
BTCS is impossible.

8 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 2 12

(AYC)
not enough control

8 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 2 12

(Driving on control is not necessary)
No effect

1 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 3 1 18

(TCS)
Rough BTCS caused by excess pressure
increase

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 1 6

(AYC)
Rough BTCS caused by excess pressure
increase

6 TCS and AYC control are disabled.
AYC warning lamp is turned on.

6 1 1 6

CAN1
(Vehicle CAN)

Communication
is impossible.

Monitoring of CAN 1 Signals
destined for MK25

Pump Motor Turned on
permanently

Pump Motor Voltage Monitoring
with Deactivated Pump Motor,

Pump Motor Generator Voltage
Evaluation after Pump Motor
Activation

Pump Motor Turned off
permanently

Pump Motor Voltage Monitoring
with Deactivated Pump Motor,
Pump Motor Voltage Monitoring
with Activated Pump Motor,
Pump Switch Voltage Monitoring
with Activated Pump Motor,
Pump Motor Generator Voltage
Evaluation after Pump Motor
Activation

CONFIDENTIAL BUSINESS INFORMATION

Confidential / Continental internal
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Test Condition
Vehicle speed: 60kph 
Steering angle: 

0  R 260  0  L 200 0 deg (approx. 1.6 sec)

VSC DRY Lane Change  (Accel pedal angle const)
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03_SEQUOIA_U (L/O 0301)

129

2003 SEQUOIA from Jan. ’03 Prod. (OM34422U)

OPERATION OF INSTRUMENTS AND
CONTROLS
Gauges, Meters and Service reminder indicators
Fuel gauge 130. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Engine coolant temperature gauge 130. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Oil pressure gauge 131. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Voltmeter 132. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Tachometer 132. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Odometer and two trip meters 132. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Service reminder indicators and warning buzzers 134. . . . . . . . . . . . . . 

SECTION 1− 5
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The gauge indicates the approximate
quantity of the fuel remaining in the
tank when the ignition switch is on.

Nearly full—Needle at “F”
Nearly empty—Needle at “E”

It is a good idea to keep the tank over
1/4 full.

If the fuel level approaches “E” or the low
fuel level warning light comes on, fill the
fuel tank as soon as possible.

On inclines or curves, due to the move-
ment of fuel in the tank, the fuel gauge
needle may fluctuate or the low fuel level
warning light may come on earlier than
usual.

If the fuel tank is completely empty, the
malfunction indicator lamp comes on. Fill
the fuel tank immediately.

The indicator lamp goes off after driving
several times. If the indicator lamp does
not go off, contact your Toyota dealer as
soon as possible.

The gauge indicates the engine coolant
temperature when the ignition switch is
on. The engine operating temperature
will vary with changes in weather and
engine load.

If the needle moves into the red zone,
your engine is too hot. If your vehicle
overheats, stop your vehicle and allow the
engine to cool.

Your vehicle may overheat during severe
operating conditions, such as:

� Driving up a long hill on a hot day.

� Reducing speed or stopping after high
speed driving.

Fuel gauge
Engine coolant temperature
gauge
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� Idling for a long period with the air
conditioning on in stop−and−go traffic.

� Towing a trailer.

NOTICE

� Do not remove the thermostat in
the engine cooling system as this
may cause the engine to overheat.
The thermostat is designed to con-
trol the flow of coolant to keep the
temperature of the engine within
the specified operating range.

� Do not continue driving with an
overheated engine. See “If your ve-
hicle overheats” on page 320 in
Section 4.

Normal
driving

Idling

The oil pressure gauge indicates engine
oil pressure when the ignition switch is
on. Check it while driving to make sure
that the needle is in the proper range.

If the oil pressure should stay below the
normal range, pull off the road to a safe
place and stop the engine immediately.
Call a Toyota dealer or qualified repair
shop for assistance.

Oil pressure may not build up when the
oil level is too low. The oil pressure
gauge is not designed to indicate oil level,
and the oil level must be checked using
the level dipstick.

NOTICE

Do not drive the vehicle with the oil
pressure below the normal range until
the cause is fixed—it may ruin the
engine.

Oil pressure gauge
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The voltmeter tells whether the battery
is charged or discharged. Check it
while the engine is running—the needle
should always indicate as shown above.

If the needle reads below or above the
normal range while the engine is running,
it indicates the charging system needs im-
mediate repair.

However, it is normal for the needle to
drop below the normal range during en-
gine starting.

The tachometer indicates engine speed
in thousands of rpm (revolutions per
minute). Use it while driving to select
correct shift points and to prevent en-
gine lugging and over−revving.

Driving with the engine running too fast
causes excessive engine wear and poor
fuel economy. Remember, in most cases
the slower the engine speed, the greater
the fuel economy.

NOTICE

Do not let the indicator needle get
into the red zone. This may cause
severe engine damage.

This meter displays the odometer and
two trip meters.

1. Odometer—Shows the total distance
the vehicle has been driven.

2. Two trip meters—Show two different
distances independently driven since
the last time each trip meter was set
to zero.

You can use one trip meter to calculate
the fuel economy and the other to
measure the distance on each trip. All
trip meter data is cancelled if the elec-
trical power source is disconnected.

3. Trip meter reset knob—Resets the two
trip meters to zero, and also change
the meter display.

Voltmeter Tachometer Odometer and two trip meters



03_SEQUOIA_U (L/O 0301)

133

2003 SEQUOIA from Jan. ’03 Prod. (OM34422U)

To change the meter display, quickly
push and release the knob. The meter
display changes in the order from the
odometer to trip meter A to trip meter
B, then back to the odometer each
time you push.

To reset the trip meter A to zero, dis-
play the meter A reading, then push
and hold the knob until the meter is
set to zero. The same process can be
applied for resetting the trip meter B.
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If the indicator or buzzer comes on... Do this.

(a) If parking brake is off, stop immediately and contact Toyota dealer.

(b)

(indicator and buzzer)

Fasten driver’s seat belt.

(c) Fasten front passenger’s seat belt.

(d) Stop and check.

(e) Take vehicle to Toyota dealer.

(f) Fill up tank.

(g) or Take vehicle to Toyota dealer. If the brake system warning light is also on, stop
immediately and contact Toyota dealer.

Service reminder indicators and warning buzzers
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If the indicator or buzzer comes on... Do this.

(h) Take vehicle to Toyota dealer.

(i) Close all doors.

(j) Take vehicle to Toyota dealer immediately.

(k) Shift front drive control lever out of “N”.

(l) Stop and check.

(m) Add washer fluid.

(n) Key reminder buzzer Remove key.
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(a) Brake System Warning Light

This light comes on in the following cases
when the ignition key is in the “ON” posi-
tion.

� When the parking brake is applied...

This light comes on for a few seconds
when the ignition key is turned to the
“ON” position even after the parking brake
is released.

� When the brake fluid level is low...

CAUTION

It is dangerous to continue driving
normally when the brake fluid level is
low.

Have your vehicle checked at your
Toyota dealer in the following cases:

� The light does not come on even if the
parking brake is applied when the igni-
tion key is in the “ON” position.

� The light does not come on even if the
ignition key is turned on with the park-
ing brake released.

A warning light turning on briefly during
operation does not indicate a problem.

CAUTION

If either of the following conditions
occurs, immediately stop your vehicle
at a safe place and contact your
Toyota dealer.

� The light does not turn off even
after the parking brake is released
while the engine is running.

In this case, the brakes may not
work properly and your stopping
distance will become longer. De-
press the brake pedal firmly and
bring the vehicle to an immediate
stop.

� The brake system warning light re-
mains on together with the “ABS”
warning light.

In this case, not only the anti−lock
brake system will fail but also the
vehicle will become extremely un-
stable during braking.

(b) Driver’s Seat Belt Reminder Light
and Buzzer

This light and buzzer remind you to
buckle up the driver’s seat belt.

Once the ignition key is turned to “ON” or
“START”, the reminder light flashes and
buzzer come on if the driver’s seat belt
is not fastened. Unless the driver fastens
the belt, the light keeps on flashing and
the buzzer sounds for about 4 to 8 se-
conds.

(c) Front Passenger’s Seat Belt Re-
minder Light

This light reminds you to buckle up the
front passenger’s seat belt.

Once the ignition key is turned to “ON” or
“START”, the reminder light flashes if a
passenger sits in the front passenger seat
and does not fasten the seat belt. Howev-
er, if a front passenger uses an additional
seat cushion, the light may not flash even
when the seat belt is not buckled up.

If luggage or other load is placed on the
front passenger seat, depending on its
weight and how it is placed on the seat,
built−in sensors in the seat cushion may
detect the pressure, causing the reminder
light to come on.
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(d) Discharge Warning Light

This light warns that the battery is being
discharged.

If it comes on while you are driving, there
is a problem somewhere in the charging
system.

The engine ignition will continue to oper-
ate, however, until the battery is dis-
charged. Turn off the air conditioning,
blower, radio, etc., and drive directly to
the nearest Toyota dealer or repair shop.

NOTICE

Do not continue driving if the engine
drive belt is broken or loose.

(e) Malfunction Indicator Lamp

This lamp comes on when the ignition
key is turned to the “ON” position and
goes off after the engine starts. This
means that the warning light system is
operating properly.

If the lamp remains on or the lamp
comes on while driving, first check the
followings.

� Empty fuel tank

If the fuel tank is empty, refuel immedi-
ately.

� Loose fuel tank cap

If the fuel tank cap is loose, securely
tighten it.

These cases are temporary malfunctions.
The malfunction indicator lamp will go off
after taking several driving trips.

If the lamp will not go off even after the
several trips, contact your Toyota dealer
as soon as possible.

If the fuel tank is not empty or the fuel
tank cap is not loose...

� There is a problem somewhere in the
engine, emission control system, elec-
tronic throttle control system, automatic
transmission electrical system or warn-
ing light system itself.

Contact your Toyota dealer as soon as
possible to service the vehicle.

If the engine speed does not increase with
the accelerator pedal depressed down,
there may be a problem somewhere in
your electronic throttle control system.

At this time, vibration may occur. Howev-
er, if you depress the accelerator pedal
more firmly and slowly, you can drive your
vehicle at low speeds. Have your vehicle
checked by your Toyota dealer as soon as
possible.

Even if the abnormality of the electronic
throttle control system is corrected during
low speed driving, the system may not be
recovered until the engine is stopped and
the ignition key is turned to “ACC” or
“LOCK” position.

CAUTION

Be especially careful to prevent erro-
neous pedal operation.

Emissions inspection and maintenance
(I/M) programs

We recommend you to contact your
Toyota dealer to check your vehicle’s
emission control system and OBD
(On−Board Diagnostics) system before
taking your vehicle for a state emission
inspection.

For details, see “Emissions Inspection and
Maintenance (I/M) programs” on page 350
in Section 6.
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(f) Low Fuel Level Warning Light

This light comes on when the fuel level
in the tank becomes nearly empty. Fill up
the tank as soon as possible.

On inclines or curves, due to the move-
ment of fuel in the tank, the low fuel level
warning light may come on earlier than
usual.

(g) “ABS” Warning Light

The light comes on when the ignition key
is turned to the “ON” position. If the anti−
lock brake system and the brake assist
system work properly, the light turns off
after a few seconds. Thereafter, if either
of the systems malfunctions, the light
comes on again.

When the “ABS” warning light is on (and
the brake system warning light is off), the
anti−lock brake system, the brake assist
system, the traction control system (two−
wheel drive vehicles), the active traction
control system (four−wheel drive vehicles)
and the vehicle skid control system do not
operate, but the brake system still oper-
ates conventionally.

When the “ABS” warning light is on (and
the brake system warning light is off), the
anti−lock brake system does not operate
so that the wheels could lock up during
a sudden braking or braking on slippery
road surfaces.

If either of the following conditions
occurs, this indicates a malfunction
somewhere in the parts monitored by
the warning light system. Contact your
Toyota dealer as soon as possible to
service the vehicle.

� The light does not come on when the
ignition key is turned to the “ON” posi-
tion, or remains on.

� The light comes on while you are dri-
ving.

A warning light turning on briefly during
operation does not indicate a problem.

CAUTION

If the “ABS” warning light remains on
together with the brake system warn-
ing light, immediately stop your ve-
hicle at a safe place and contact your
Toyota dealer.

In this case, not only the anti−lock
brake system will fail but also the
vehicle will become extremely unsta-
ble during braking.

(h) “VSC/TRAC” Warning Light

This light warns that there is a problem
somewhere in the vehicle skid control sys-
tem and traction control system (two−
wheel drive models) or active traction con-
trol system (four−wheel drive models).

The light will come on when the ignition
key is turned to “ON” and will go off after
a few seconds.

If the light comes on while driving, the
system does not work. However, as con-
ventional braking operates when applied,
there is no problem to continue your driv-
ing.
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In the following cases, contact your Toyota
dealer:

� The warning light does not come on
after the ignition key is turned to “ON”.

� The warning light remains on after the
ignition key is turned to “ON”.

� The warning light comes on while driv-
ing.

(i) Open Door Warning Light

This light remains on until all the side
doors and back door are completely
closed.

(j) SRS Warning Light

This light will come on when the igni-
tion key is turned to the “ON” position.
After about 6 seconds, the light will go
off. This means the system of the air-
bag and front seat belt pretensioner are
operating properly.

The warning light system monitors the air-
bag sensor assembly, front airbag sen-
sors, side and curtain shield airbag sen-
sors, front seat belt pretensioner
assemblies, inflators, warning light, inter-
connecting wiring and power sources.

If either of the following conditions occurs,
this indicates a malfunction somewhere in
the parts monitored by the warning light
system. Contact your Toyota dealer as
soon as possible to service the vehicle.

� The light does not come on when the
ignition key is turned to the “ON” posi-
tion or remains on.

� The light comes on or flashes while
driving.

(k) Unengaged “Park” Warning Light

This light warns that the transmission
“Park” mechanism is not engaged. If the
front drive control lever is in the “N” posi-
tion while the selector lever is in the “P”
position, the transmission will disengage
and the wheels will not lock.

CAUTION

To restore the park function, shift the
front drive control lever out of “N”,
or the vehicle can move.

(l) Automatic Transmission Fluid Tem-
perature Warning Light

This light warns that the automatic trans-
mission fluid temperature is too high.

If this light comes on while you are driv-
ing, slow down and pull off the road. Stop
the vehicle at a safe place and put the
selector lever in “P”. With the engine id-
ling, wait until the light goes off. If the
light goes off, you may start the vehicle
again. If the light does not go off, call a
Toyota dealer or qualified repair shop for
assistance.

NOTICE

Continued driving with the warning
light on may damage the automatic
transmission.

(m) Low Windshield Washer Fluid Level
Warning Light

This light warns that the windshield wash-
er fluid level is too low. Add washer fluid
at your earliest opportunity. (For instruc-
tions, see “Adding washer fluid” on page
375 in Section 7−3.)
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(n) Key Reminder Buzzer

This buzzer reminds you to remove the
key when you open the driver’s door with
the ignition key in the “ACC” or “LOCK”
position.

CHECKING SERVICE REMINDER
INDICATORS (except the low fuel level
warning light and low windshield
washer fluid level warning light)

1. Apply the parking brake.

2. Open one of the side doors or back
door.
The open door warning light should
come on.

3. Close the door.
The open door warning light should go
off.

4. Turn the ignition key to “ON”, but do
not start the engine.
All the service reminder indicators ex-
cept the open door warning light should
come on. The “ABS” and “VSC/TRAC”
warning lights, “TRAC OFF” (two−wheel
drive models) or “VSC OFF” (four−
wheel drive models) indicator light and
slip indicator light go off after a few
seconds. The SRS warning light goes
off after about 6 seconds.

5. Place the front drive control lever in
“N” position and the selector lever in
“P” position.
The unengaged “Park” warning light
should come on.

6. Shift the front drive control lever out of
“N”.
The unengaged “Park” warning light
should go off.

If any service reminder indicator or warn-
ing buzzer does not function as described
above, have it checked by your Toyota
dealer as soon as possible.
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OPERATION OF INSTRUMENTS AND
CONTROLS
Ignition switch, Transmission and Parking brake
Ignition switch with steering lock 142. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Automatic transmission 143. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Four−wheel drive system 147. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Traction control system 151. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Active traction control system 154. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Vehicle skid control system 156. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Parking brake 158. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cruise control 159. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SECTION 1− 6
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“START”—Starter motor on. The key
will return to the “ON” position when
released.

For starting tips, see page 298 in Section
3.

“ON”—Engine on and all accessories
on.

This is the normal driving position.

“ACC”—Accessories such as the radio
operate, but the engine is off.

If you leave the key in the “ACC” or
“LOCK” position and open the driver’s
door, a buzzer will remind you to remove
the key.

“LOCK”—Engine is off and the steering
wheel is locked. The key can be re-
moved only at this position.

You must push in the key to turn it from
“ACC” to the “LOCK” position. The selec-
tor lever must be in the “P” position be-
fore pushing the key.

Once you remove the key, the engine im-
mobiliser system is automatically set. (See
“Engine immobiliser system” on page 12
in Section 1−2.)

When starting the engine, the key may
seem stuck at the “LOCK” position. To
free it, first be sure the key is pushed all
the way in, and then rock the steering
wheel slightly while turning the key gently.

NOTICE

Do not leave the key in the “ON”
position if the engine is not running.
The battery will discharge and the
ignition could be damaged.

Ignition switch with steering
lock
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Your automatic transmission has a shift
lock system to minimize the possibility of
incorrect operation. This means you can
only shift out of “P” position when the
brake pedal is depressed (with the ignition
switch in “ON” or “ACC” position and the
selector lever pulled toward you).

(a) Selector lever

The shift position is displayed on the in-
strument cluster.

P: Parking, engine starting and
key removal

R: Reverse

N: Neutral

D: Normal driving (with overdrive on)

2: Stronger engine braking

L: Maximum engine braking

Automatic transmission

With the brake pedal depressed,
shift while pulling the selector lever
toward you. (The ignition switch
must be in “ON” or “ACC” position.)

Shift while pulling the 
selector lever toward you.

Shift normally.

Selector lever

Overdrive switch
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(b) Overdrive switch

You can select either third gear (with
overdrive off) or fourth gear (with over-
drive on) by pushing this switch.

To turn the overdrive off, push the switch.
The “O/D OFF” indicator light should come
on. To turn the overdrive on again, push
the switch again. The “O/D OFF” indicator
light should go off.

Always drive your vehicle with the over-
drive on for better fuel economy and
quieter driving.

If the engine is turned off when the over-
drive is off and restarted, the overdrive
will be on automatically.

When the cruise control is being used,
even if you downshift the transmission by
pushing and releasing the overdrive
switch, engine braking will not be enabled
because the cruise control is not can-
celled.

For ways to decrease the vehicle speed,
see “Cruise control” on page 159 in this
section.

(c) Normal driving

1. Start the engine as instructed in “How
to start the engine” on page 298 in
Section 3. The transmission must be in
“P” or “N”.

When the front drive control lever is in
“L4” (low−speed position, four−wheel
drive), the driving pattern selector setting
has no effect on gear shift timing. (See
“Four−wheel drive system” on page 147 in
this section for information of the front
drive control lever.)

2. With your foot holding down the brake
pedal, shift the selector lever to “D”.

When the lever is in the “D” position, the
automatic transmission system will select
the most suitable gear for running condi-
tions such as normal cruising, hill climb-
ing, hard towing, etc.

Always turn the overdrive on for better
fuel economy and quieter driving. If the
engine coolant temperature is low or when
the front drive control lever is in “L4”
(low−speed position, four−wheel drive), the
transmission will not shift into the over-
drive gear even with the overdrive on.
(See “Four−wheel drive system” on page
147 in this section for information of the
front drive control lever.)

CAUTION

Never put your foot on the accelera-
tor pedal while shifting.

3. Release the parking brake and brake
pedal. Depress the accelerator pedal
slowly for smooth starting.

If the automatic locking operation linked to
shift lever position is set, all doors are
automatically locked when the shift lever
is moved out of “P” position after the
ignition switch is turned to the “ON” posi-
tion and all the doors are closed. For
details, see “—Automatic door locking and
unlocking functions” on page 16 in Section
1−2.
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(d) Using engine braking

To use engine braking, you can downshift
the transmission as follows:

� Push the overdrive switch. The “O/D
OFF” indicator light will come on and
the transmission will downshift to third
gear.

� Shift into the “2” position. The trans-
mission will downshift to second gear
when the vehicle speed drops down to
or lower than the following speed, and
stronger engine braking will be en-
abled.

Two−wheel drive models
110 km/h (68 mph)

Four−wheel drive models

Front drive control lever in “H”
(2WD) or “H” (4WD)

110 km/h (68 mph)

Front drive control lever in “L4”
39 km/h (24 mph)

� Shift into the “L” position. The trans-
mission will downshift to first gear
when the vehicle speed drops down to
or lower than the following speed, and
maximum engine braking will be en-
abled.

Two−wheel drive models
55 km/h (34 mph)

Four−wheel drive models

Front drive control lever in “H”
(2WD) or “H” (4WD)

55 km/h (34 mph)

Front drive control lever in “L4”
10 km/h (5 mph)

When the cruise control is being used,
even if you downshift the transmission by
pushing and releasing the overdrive
switch, engine braking will not be enabled
because the cruise control is not can-
celled.

For ways to decrease the vehicle speed,
see “Cruise control” on page 159 in this
section.

CAUTION

Be careful when downshifting on a
slippery surface. Abrupt shifting
could cause the vehicle to spin or
skid.

(e) Using the “2” and “L”, positions

The “2” and “L” positions are used for
strong engine braking as described pre-
viously.

With the selector lever in “2” or “L”, you
can start the vehicle in motion as with the
lever in “D”.

With the selector lever in “2”, the vehicle
will start in first gear and automatically
shift to second gear.

With the selector lever in “L”, the trans-
mission is engaged in first gear.
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NOTICE

� Be careful not to over−rev the en-
gine. Watch the tachometer to keep
engine rpm from going into the red
zone. The approximate maximum al-
lowable speed for each position is
given above for your reference:

Two−wheel drive models
“2” 110 km/h (68 mph). . . . . . . 
“L” 60 km/h (38 mph). . . . . . . . 

Four−wheel drive models

Front drive control lever in “H”
(2WD) or “H” (4WD)

“2” 110 km/h (68 mph). . . . . . . 
“L” 60 km/h (38 mph). . . . . . . . 

Front drive control lever in “L4”
“2” 45 km/h (28 mph). . . . . . . . 
“L” 25 km/h (16 mph). . . . . . . . 

� Do not continue hill climbing or
hard towing for a long time in the
“2” or “L” position. This may cause
severe automatic transmission dam-
age from overheating. To prevent
such damage, “D” position should
be used in hill climbing or hard
towing.

(f) Backing up

1. Bring the vehicle to a complete stop.

2. With the brake pedal held down with
your foot, shift the selector lever to the
“R” position.

NOTICE

Never shift into reverse while the ve-
hicle is moving.

(g) Parking

1. Bring the vehicle to a complete stop.

2. With the brake pedal pressed down,
fully depress the parking brake pedal
to apply the parking brake securely.

3. With the brake pedal pressed down,
shift the selector lever to the “P” posi-
tion.

CAUTION

Never attempt to move the selector
lever into “P” position under any cir-
cumstances while the vehicle is mov-
ing. Serious mechanical damage and
loss of vehicle control may result.

If the automatic unlocking operation linked
to shift lever position is set, all doors are
automatically unlocked when the selector
lever is moved to “P” position after the
ignition switch is turned to “ON” position.
For details, see “—Automatic door locking
and unlocking functions” on page 16 in
Section 1−2.

(h) Good driving practice

� If the transmission repeatedly shifts up
and down between third gear and over-
drive when climbing a gentle slope, the
overdrive should be turned off. Be sure
to turn the switch on immediately after-
ward.

� When towing a trailer, in order to main-
tain engine braking efficiency, do not
use overdrive.

CAUTION

Always keep your foot on the brake
pedal while stopped with the engine
running. This prevents the vehicle
from creeping.
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NOTICE

Always use the brake pedal or the
parking brake to hold the vehicle on
an upgrade. Do not attempt to hold
the vehicle using the accelerator ped-
al, as this can cause the transmission
to overheat.

“H” (2WD) MODE

“H” (4WD) MODE (center
differential unlock) or “L4”
MODE (center differential
unlock)

“H” (4WD) MODE (center
differential lock) or “L4”
MODE (center differential
lock)

Use the front drive control lever, “4WD”
switch and center differential lock
switch to select the transfer and center
differential modes.

The “H” and “L4” position of the front
drive control lever provide either lock or
unlock the mode of the center differential.

Use the center differential lock system if
your wheels get stuck in a ditch, or when
you are driving on a slippery or bumpy
surface. When the center differential is
locked, the vehicle skid control system is
automatically turned off and the center dif-
ferential lock and “VSC OFF” indicator
lights come on because the function that
controls engine performance interferes
with the process of freeing your wheels.

NOTICE

As soon as the center differential lock
switch is turned on, the “VSC OFF”
indicator light comes on. After the
wheels are out of the ditch or off the
slippery or bumpy surface, turn the
center differential lock switch off.
Make sure that the center differential
lock indicator light and “VSC OFF”
indicator light turn off.

Four−wheel drive system—
(a) Front drive control
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“H” mode (high speed position, two−
wheel drive): Front drive control lever at
“H”, “4WD” switch left out
Use this for normal driving on dry hard−
surfaced roads. This position gives greater
economy, quietest ride and least wear and
better vehicle control.

“H” mode (high speed position, four−
wheel drive, center differential un-
locked): Front drive control lever at “H”,
“4WD” switch pushed once, center differ-
ential lock switch left out
Use this for normal driving on all types of
roads, from dry hard−surfaced roads to
wet, icy or snow−covered roads. This
position provides greater traction than
two−wheel drive.

“H” mode (high speed position, four−
wheel drive, center differential locked):
Front drive control lever at “H”, “4WD”
button pushed once center differential lock
switch pushed once
Use this for greater traction when you
experience a loss of power, such as
wheel slipping, in the center differential
unlock mode.

“N” mode (neutral position): Front drive
control lever at “N”
No power is delivered to the wheels. The
vehicle must be stopped.

“L4” mode (low speed position, four−
wheel drive, center differential un-
locked): Front drive control lever at “L4”,
center differential lock switch left out
Use this for maximum power and traction.
Use this for climbing steep hills, off−road
driving, and hard pulling in sand or mud.

In this mode, the braking feeling that oc-
curs when the wheels are negotiating a
sharp corner is further reduced than in the
“L4” (low position, four−wheel drive, center
differential locked) mode.

If you place the transmission shift lever at
“2” in this mode, the transmission auto-
matically shifts up from second gear. This
system is effective when starting your ve-
hicle in sand, mud, ice or snow. (Howev-
er, the transmission system may shift up
from first gear when the vehicle starts too
quickly.)

“L4” mode (low speed position, four−
wheel drive, center differential locked):
Front drive control lever at “L4”, center
differential lock switch pushed once
Use this for maximum power and traction.
Use this for hard pulling in situations the
vehicle cannot negotiate even in the “L4”
(low speed position, four−wheel drive, cen-
ter differential unlocked) mode. Also, using
this mode when driving down steep off−
road inclines will help contribute to in-
creased vehicle stability.

The indicator shows which transfer and
center differential mode the vehicle is in.

When the shifting operation has not been
completed after moving the lever, the
indicator flashes. If the indicator light does
not go off when you push out the center
differential lock switch, drive straight
ahead while accelerating or decelerating,
or drive in reverse. If the indicator flashes
even if doing so, contact your Toyota
dealer as soon as possible. There may be
a trouble in the four wheel drive system.

See “(c) Shifting procedure” for further in-
structions.
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Advice for driving on slippery roads in
“L4” (low speed position) mode

If you shift the front drive control lever to
“L4” and the automatic transmission lever
to “2” when you drive in steep off−road
areas, the output of the brake can be
controlled effectively by the active traction
control system, which assists the driver to
control the driving power of 4 wheels.

Use the “L” position of the automatic
transmission lever for maximum power
and traction when your wheels get stuck
or when you drive down a steep incline.
In the following cases, the output of the
brake can be controlled by the active trac-
tion control system if the engine speed is
under 3000 rpm (normally engine speed is
under 3000 rpm when the wheels get un-
stuck).

� The front drive control lever in the “L4”
position and the automatic transmission
lever in the “L” position or the automat-
ic transmission lever in the “D” or “2”
with the transmission downshifting to
the first gear

� The front drive control lever in the “L4”
position and the automatic transmission
lever in the “R” position

(As for the automatic transmission lever
positions, see “Automatic transmission” in
this section.)

The A.D.D. can be engaged or disen-
gaged by the shifting operations des-
cribed in “(c) Shifting procedure”.

You should drive in four−wheel drive for
at least 16 km (10 miles) each month.
This will assure that the front drive com-
ponents are lubricated.

(b) A.D.D. (automatic
disconnecting differential)
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SHIFTING BETWEEN “H” (2WD) MODE
AND “H” (4WD) MODE

To shift from “H” (2WD) mode to “H”
(4WD) mode, reduce your speed to less
than 100 km/h (62 mph) and push in the
“4WD” switch.

If the indicator light flashes when you
push in the “4WD” switch, drive straight
ahead while accelerating or decelerating.

If the indicator light flashes and the buzz-
er sounds when you push in the “4WD”
switch, reduce your speed or stop the
vehicle and reset.

CAUTION

Never push the “4WD” switch if
wheels are slipping. Stop the slipping
or spinning before shifting.

To shift from “H” (4WD) mode to “H”
(2WD) mode, push the “4WD” switch
again to turn it off.

This can be done at any vehicle speed.

If the indicator light flashes when you
push in the “4WD” switch, drive straight
ahead while accelerating or decelerating,
or drive in reverse.

SHIFTING BETWEEN “H” (4WD,
UNLOCKED) AND “H” (4WD, LOCKED)

To shift from “H” (4WD, UNLOCKED) to
“H” (4WD, LOCKED), push in the center
differential lock switch.

If the indicator light flashes when you
push in the center differential lock switch,
drive straight ahead while accelerating or
decelerating.

If the indicator light flashes and the buzz-
er sounds when you push in the center
differential lock switch, reduce your speed
or stop the vehicle and reset.

CAUTION

Never push the center differential
lock switch if wheels are slipping.
Stop the slipping or spinning before
shifting.

NOTICE

Do not drive on a dry paved surface
in “H” (4WD, LOCKED) mode. This
may damage the locking mechanism
and the drive system.

To shift from “H” (4WD, LOCKED) to
“H” (4WD, UNLOCKED), left out the cen-
ter differential lock switch.

This can be done at any vehicle speed.

If the indicator light flashes when you left
out the center differential lock switch,
drive straight ahead while accelerating or
decelerating, or drive in reverse.

SHIFTING BETWEEN “H” AND “L4”

If the front drive control lever is shifted
from “L4” to “H”, the mode will be “H”
(4WD).

Stop the vehicle and put the transmission
in “N”. With your foot holding down the
brake pedal, move the front drive control
lever.

If the indicator light flashes when you
move the front drive control lever, drive
straight ahead while accelerating or decel-
erating.

CAUTION

Never move the front drive control
lever if wheels are slipping. Stop the
slipping or spinning before shifting.

(c) Shifting procedure
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NOTICE

Do not drive on a dry paved surface
in “L4” (LOCKED) mode. This may
damage the locking mechanism and
the drive system.

SHIFTING BETWEEN “L4” (UNLOCKED)
AND “L4” (LOCKED)

To shift between unlock and lock
modes in “L”, push the center differential
lock switch.

This can be done at any vehicle speed.

If the indicator light flashes when you
push the center differential lock switch,
drive straight ahead while accelerating or
decelerating.

CAUTION

Never push the center differential
lock switch if wheels are slipping.
Stop the slipping or spinning before
shifting.

NOTICE

Do not drive on a dry paved surface
in “L4” (LOCKED) mode. This may
damage the locking mechanism and
the drive system.

The traction control system automatical-
ly helps prevent the spinning of rear
wheels when the vehicle is started or
accelerated on slippery road surfaces.

When the ignition key is turned to “ON”,
the system automatically turns on.

CAUTION

Under certain slippery road condi-
tions, full traction of the vehicle and
power against rear wheels cannot be
maintained, even though the traction
control system is in operation. Do not
drive the vehicle under any speed or
maneuvering conditions which may
cause the vehicle to lose traction
control. In situations where the road
surface is covered with ice or snow,
your vehicle should be fitted with
snow tires or tire chains. Always
drive at an appropriate and cautious
speed for the present road condi-
tions.

Traction control system 
(two−wheel drive models)
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NORMAL DRIVING MODE

Leave the system on during the ordi-
nary driving so that it can operate
when needed.

You may hear a sound in the engine
compartment for a few seconds when the
engine is started or just after the vehicle
begins to move. This means that the trac-
tion control system is in the self−check
mode, but does not indicate a malfunction.

When the traction control system is oper-
ating, the following conditions occur:

� The system controls the spinning of the
rear wheels. At this time, the slip indi-
cator light blinks.

� You may feel vibration or noise in your
vehicle, caused by operation of the
brakes. This indicates the system is
functioning properly.

The slip indicator light comes on for a few
seconds when the ignition key is turned
to “ON”. If the indicator light does not
come on when the ignition is turned on,
contact your Toyota dealer. TRACTION CONTROL OFF MODE

If your wheels get stuck in a ditch
when you are driving on a severe off
road and sand, turn off the traction
control system. This system that con-
trols engine performance interferes with
the process of freeing your wheels.

To turn off: Push “TRAC OFF” switch.

The “TRAC OFF” indicator light will come
on.

To turn on: Push “TRAC OFF” switch
once again.

The “TRAC OFF” indicator light will go off.
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The traction control system will automati-
cally go on, and the “TRAC OFF” indicator
light will go off when you drive over 30
km/h (19 mph) even if the “TRAC OFF”
switch is pushed to cancel the traction
control system.

“TRAC OFF” indicator light comes on for
a few seconds when the ignition key is
turned to “ON”. It will come on again
when you push the “TRAC OFF” switch to
turn off the system.

In the following cases, contact your Toyota
dealer:

� The indicator light does not come on
when the ignition key is turned “ON”.

� The indicator light remains on after the
ignition is turned on.

� The indicator light comes on with the
normal driving mode while driving.

“VSC/TRAC” warning light

This light warns that there is a problem
somewhere in the traction control system
or the vehicle skid control system.

The warning light will come on when the
ignition key is turned to “ON” and will go
off after a few seconds.

The brake pad or actuator temperature
increases during continuous operation of
the traction control system or vehicle skid
control system such as on slippery roads.
If the brake pad or actuator temperature
becomes too high while the traction con-
trol system or vehicle skid control system
is operating, a buzzer will start to sound
intermittently to indicate that the traction
control system can no longer operate. In
this case, stop your vehicle immediately at
a safe place.

If the system continues to operate, the
buzzer sound changes from intermittent to
continuous. (The continuous buzzer
sounds for about 3 seconds.)

At the time the “VSC/TRAC” warning light
will come on and the traction control sys-
tem temporarily stops operating in order to
protect the brake pad. (Although the trac-
tion control system does not operate,
there is no problem to continue your driv-
ing.) The system will be automatically re-
stored after a short time and the warning
light goes out.

If the light comes on while driving, the
traction control system does not work.
However, as conventional braking operates
when applied, there is no problem to con-
tinue your driving.
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In the following cases, contact your Toyota
dealer:

� The warning light does not come on
after the ignition key is turned to “ON”.

� The warning light remains on after the
ignition key is turned to “ON”.

� The warning light comes on while driv-
ing.

The active traction control system auto-
matically helps prevent the spinning of
4 wheels (4WD mode) or rear wheels
(2WD mode) when the vehicle is started
or accelerated on slippery road sur-
faces.

When the ignition key is turned to “ON”,
the system automatically turns on.

CAUTION

Under certain slippery road condi-
tions, full traction of the vehicle and
power against 4 wheels (4WD mode)
or rear wheels (2WD mode) cannot be
maintained, even though the active
traction control system is in opera-
tion. Do not drive the vehicle under
any speed or maneuvering conditions
which may cause the vehicle to lose
traction control. In situations where
the road surface is covered with ice
or snow, your vehicle should be fitted
with snow tires or tire chains. Always
drive at an appropriate and cautious
speed for the present road condi-
tions.

Leave the system on during the ordi-
nary driving so that it can operate
when needed.

You may hear a sound in the engine
compartment for a few seconds when the
engine is started or just after the vehicle
begins to move. This means that the ac-
tive traction control system is in the self−
check mode, but does not indicate a mal-
function.

Active traction control system

(four−wheel drive models)
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When the traction control system is oper-
ating, the following conditions occur:

� The system controls the spinning of the
4 wheels (4WD mode) or rear wheels
(2WD mode). At this time, the slip indi-
cator light blinks.

� You may feel vibration or noise in your
vehicle, caused by operation of the
brakes. This indicates the system is
functioning properly.

The slip indicator light comes on for a few
seconds when the ignition key is turned
to “ON”. If the indicator light does not
come on when the ignition is turned on,
contact your Toyota dealer.

“VSC/TRAC” warning light

This light warns that there is a problem
somewhere in the active traction control
system or the vehicle skid control system.

The warning light will come on when the
ignition key is turned to “ON” and will go
off after a few seconds.

The brake pad or actuator temperature
increases during continuous operation of
the active traction control system or ve-
hicle skid control system such as on slip-
pery roads. If the brake pad or actuator
temperature becomes too high while the
active traction control system or vehicle
skid control system is operating, a buzzer
will start to sound intermittently to indicate
that the active traction control system can
no longer operate. In this case, stop your
vehicle immediately at a safe place.

If the system continues to operate, the
buzzer sound changes from intermittent to
continuous. (The continuous buzzer
sounds for about 3 seconds.)

At the time, the “VSC/TRAC” warning light
will come on and the active traction con-
trol system temporarily stops operating in
order to protect the brake pad. (Although
the active traction control system does not
operate, there is no problem to continue
your driving.) The system will be automati-
cally restored after a short time and the
warning light goes out.

If the light comes on while driving, the
active traction control system does not
work. However, as conventional braking
operates when applied, there is no prob-
lem to continue your driving.
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In the following cases, contact your Toyota
dealer:

� The warning light does not come on
after the ignition key is turned to “ON”.

� The warning light remains on after the
ignition key is turned to “ON”.

� The warning light comes on while driv-
ing.

The vehicle skid control system helps
provide integrated control of the sys-
tems such as anti−lock brake system,
traction control, engine control, etc.
This system automatically controls the
brakes and engine to help prevent the
vehicle from skidding when cornering
on a slippery road surface or operating
steering wheel abruptly.

The vehicle skid control activates when
the vehicle speed is more than the follow-
ing speed.

Front drive control lever in “H”
15 km/h (9 mph)

Front drive control lever in “L4”
30 km/h (18 mph)

You may hear a sound in the engine
compartment for a few seconds when the
engine is started or just after the vehicle
begins to move. This means that the sys-
tem is in the self−check mode but does
not indicate a malfunction.

CAUTION

� Do not rely excessively on the ve-
hicle skid control system. Even if
the vehicle skid control system is
operating, you must always drive
carefully and attentively to avoid
serious injury. Reckless driving will
result in an unexpected accident. If
the slip indicator light blinks,
sounding an alarm sounds, special
care should be taken while driving.

� Only use tires of specified size. The
size, manufacturer, brand and tread
pattern for all 4 tires should be the
same. If you use the tires other
than specified, or different type or
size, the vehicle skid control sys-
tem may not function correctly.
When replacing the tires or wheels,
contact your Toyota dealer. (See
“Checking and replacing tires” on
page 364 in Section 7−2.)

Vehicle skid control system
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If the vehicle is going to skid during driv-
ing, the slip indicator light blinks and an
alarm sounds intermittently. Special care
should be taken while driving.

The slip indicator light comes on for a few
seconds when the ignition key is turned
to “ON”. If the indicator light does not
come on when the ignition is turned on,
contact your Toyota dealer.

Four−wheel drive models only—

Pushing the center differential lock
switch automatically turns the vehicle
skid control system off. At this time,
the “VSC OFF” indicator comes on with
the center differential lock indicator
light.

“VSC OFF” indicator light comes on for a
few seconds when the ignition key is
turned to “ON”.

In the following cases, contact your Toyota
dealer:

� The indicator light does not come on
when the ignition key is turned “ON”.

� The indicator light remains on after the
ignition is turned on.

� The indicator light comes on when the
system is on while driving.

NOTICE

Make sure that the center differential
lock indicator light goes off before
normal driving.
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“VSC/TRAC” warning light

This light warns that there is a problem
somewhere in the vehicle skid control sys-
tem, traction control system (two−wheel
drive models) or active traction control
system (four−wheel drive models).

The warning light will come on when the
ignition key is turned to “ON” and will go
off after a few seconds.

If the light comes on while driving, the
system does not work. However, as con-
ventional braking operates when applied,
there is no problem to continue your driv-
ing.

In the following cases, contact your Toyota
dealer:

� The warning light does not come on
after the ignition key is turned to “ON”.

� The warning light remains on after the
ignition key is turned to “ON”.

� The warning light comes on while driv-
ing.

When parking, firmly apply the parking
brake to avoid inadvertent creeping.

To set: Fully depress the parking brake
pedal. For better holding power, first de-
press the brake pedal and hold it while
setting the parking brake.
To release: Depress the parking brake
pedal once again.

To remind you that the parking brake is
set, the parking brake reminder light in
the instrument panel remains on until you
release the parking brake.

Parking brake
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CAUTION

Before driving, be sure the parking
brake is fully released and the park-
ing brake reminder light is off.

The cruise control allows you to cruise
the vehicle at a desired speed over 40
km/h (25 mph) even with your foot off
the accelerator pedal.

Your cruising speed can be maintained up
or down grades within the limits of engine
performance, although a slight speed
change may occur when driving up or
down the grades. On steeper hills, a
greater speed change will occur so it is
better to drive without the cruise control.

CAUTION

� To help maintain maximum control
of your vehicle, do not use the
cruise control when driving in
heavy or varying traffic, or on slip-
pery (rainy, icy or snow−covered) or
winding roads.

� Avoid vehicle speed increases when
driving downhill. If the vehicle
speed is too fast in relation to the
cruise control set speed, cancel the
cruise control then downshift the
transmission to use engine braking
to slow down.

TURNING THE SYSTEM ON

To operate the cruise control, press the
“ON−OFF” button. This turns the system
on. The indicator light in the instrument
panel shows that you can now set the
vehicle at a desired cruising speed. Anoth-
er press will turn the system completely
off.

CAUTION

To avoid accidental cruise control en-
gagement, keep the “ON−OFF” switch
off when not using the cruise control.

Cruise control
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SETTING AT A DESIRED SPEED

The transmission must be in “D” before
you set the cruise control speed.

Bring your vehicle to the desired speed,
push the lever down in the “− SET” direc-
tion and release it. This sets the vehicle
at that speed. If the speed is not satisfac-
tory, tap the lever up for a faster speed,
or tap it down for a slower speed. Each
tap changes the set speed by 1.6 km/h
(1.0 mph). You can now take your foot off
the accelerator pedal.

If you need acceleration—for example,
when passing—depress the accelerator
pedal enough for the vehicle to exceed
the set speed. When you release it, the
vehicle will return to the speed set prior
to the acceleration.

CANCELLING THE PRESET SPEED

You can cancel the preset speed by:

a. Pulling the lever in the “CANCEL” di-
rection and releasing it.

b. Depressing the brake pedal.

If the vehicle speed falls below about 40
km/h (25 mph), the preset speed will auto-
matically cancel out.

If the vehicle speed drops 16 km/h (10
mph) below the preset speed, the preset
speed will also automatically cancel out.

If the preset speed automatically cancels
out other than for the above cases, have
your vehicle checked by your Toyota deal-
er at the earliest opportunity.

RESETTING TO A FASTER SPEED

Push the lever up in the “+ RES” direction
and hold it. Release the lever when the
desired speed is attained. While the lever
is held up, the vehicle will gradually gain
speed.

However, a faster way to reset is to ac-
celerate the vehicle and then push the
lever down in the “− SET” direction.

RESETTING TO A SLOWER SPEED

Push the lever down in the “− SET” direc-
tion and hold it. Release the lever when
the desired speed is attained. While the
lever is held down, the vehicle speed will
gradually decrease.

However, a faster way to reset is to de-
press the brake pedal and then push the
lever down in the “− SET” direction.

Even if you turn off the overdrive switch,
with the cruise control on, engine braking
will not be applied because the cruise
control is not cancelled. To decrease the
vehicle speed, reset to a slower speed
with the cruise control lever or depress
the brake pedal. If you use the brake
pedal, cruise control is cancelled.
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RESUMING THE PRESET SPEED

If the preset speed is cancelled by pulling
the control lever or by depressing the
brake pedal, pushing the lever up in the
“+ RES” direction will restore the speed
set prior to cancellation.

However, once the vehicle speed falls be-
low about 40 km/h (25 mph), the preset
speed will not be resumed.

CRUISE CONTROL FAILURE WARNING

If the “CRUISE” indicator light in the
instrument cluster flashes when using the
cruise control, press the “ON−OFF” button
to turn the system off and then press it
again to turn it on.

If any of the following conditions then oc-
curs, there is some trouble in the cruise
control system.

� The indicator light does not come on.

� The indicator light flashes again.

� The indicator light goes out after it
comes on.

If this is the case, contact your Toyota
dealer and have your vehicle inspected.
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1 Operating Voltage Monitoring

Short Description: Operating voltage out of specified range
a) high voltage
b) low voltage

Possible Cause(s): battery voltage, defective fuse, defective PC board, defective PCU
hardware

When / How often
checked:

once per loop

Min. fault duration
for detection:

a) 1 loop
b) 30 loops

Fault Group: Supply Voltage Failure

System Response

Functional
Effect(s):

a) deactivate ABS/EBD-Brake/BTRAC/ETRAC/VSC/HBA/OHB-Brake
functions.
b)  deactivate ABS/BTRAC/ETRAC/VSP/HBA/OHB-Brake functions

The functions will remain deactivated
a) for 50 loops or until the end of control cycle respectively, if

high voltage was detected during an active control cycle,
b) up to 66 loops or until the end of control cycle respectively, if

low voltage was detected during an active control cycle,
after the operating voltage range has been reached.

Warning
Lamp(s):

a) turn on ABS/EBD-Brake/TRAC/VSC/VSC OFF/OHB-Brake warning
lamps
b) turn on ABS/TRAC/VSC/VSC OFF/OHB-Brake warning lamps

The warning lamp(s) will be turned off if the control function(s) are
available again (see above).

DTC: a) ABS41 (0X5241)
b) ABS41 (0X5241)
and VSC31 (0X5231) (Refer section 6.5.8)
Exception:
The low voltage information will only be stored if

� VMAX > 20 kph

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 13 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 13 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

Description:

The ECU is powered via the KL30V line. The buffered KL30V voltage (KL30B) is used internally to
generate several auxiliary voltages, which is done by the PCU. For example, this is the supply
voltage of the electronic components and the supply voltage of analog sensors which are connected
externally (project specific).

a) High voltage is detected immediately by the hardware, if the KL30V voltage exceeds the high
voltage threshold.

b) Low voltage is detected if the KL30V voltage is continuously less than the low voltage threshold
for the specified min. fault duration.

The voltage thresholds are determined by the hardware design. Therefore, please refer to the
customer product specification “Electronic Controller ER25”. The threshold values are around:

High Voltage Threshold = 18.0 V ±1.0 V
Low Voltage Threshold =   9.7 V ±0.3 V
Second Low Voltage Threshold =  6.5 V ±0.5 V

Note: The PCU provides an additional hardware high voltage feature (e.g. designed for load
dump protection). If the KL30V voltage exceeds around 28.0 V ±2.0 V the PCU will switch
on the pump motor for a short time to protect the ECU from potential damage. This will be
repeated as long as the high voltage condition is present.
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2.6.1 Monitoring the Supply Voltage of Valve Solenoids

Short Description: supply voltage UREF is out of range

Possible Cause(s): a) short-circuit between REF line and 12 V, 
high-side driver is short circuited, 
current source for leakage detection can not be deactivated

b) short-circuit between REF line and GND, 
at least one low-side driver can not be deactivated, 
at least one low-side driver is short circuited, 
current source for leakage detection can not be activated

c) defective high-side driver, 
short-circuit between REF line and GND, 
high current through high-side driver (PCU deactivates drivers), 
disturbed VCC5/VCC3 (FMON deactivates high-side driver), 
defective FMON

When / How often
checked:

a,b) once every 200 to 300 ms when no control function is active
c) once every 200 to 300 ms
b,c) The test will be repeated if a failure event occurs during detected
low voltage (unfiltered low voltage at KL30 line).

Min. fault duration
for detection:

8 loops

Fault Group: ECU Internal Failure

System Response

Functional
Effect(s):

deactivate ABS/EBD-Brake/BTRAC/ETRAC/VSC/HBA/OHB-Brake
functions

Warning
Lamp(s):

turn on ABS/EBD-Brake/TRAC/VSC/VSC OFF/OHB-Brake warning
lamps

DTC: a) ABS11 (0X4278)
b) ABS11 (0X4278)
c) ABS11 (0X4278)
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Description:

a) Test conditions: � High-Side Driver is deactivated
AND � Current Source for Leakage Detection is deactivated
AND � all Low-Side Drivers are deactivated

A failure is detected if UREF > 3.0 V continuously for the failure detection time.

b) Test conditions: � High-Side Driver is deactivated
AND � Current Source for Leakage Detection is activated
AND � all Low-Side Drivers are deactivated

A failure is detected if
• UREF < 3.0 V

OR • UREF < (KL30_V - 1.2 V), indicated by the LCF signal
continuously for the failure detection time.

c) Test conditions: � High-Side Driver is activated
AND � Current Source for Leakage Detection is deactivated

This test is independent of the low-side drivers state (activated or deactivated). A failure is detected
if UREF < 3.0 V continuously for the failure detection time.
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2.6.2 Monitoring the Valve Solenoids and Low-Side Drivers

Short Description: electrical failure at the low-side drivers or valve solenoids

Possible Cause(s): defective low-side driver, valve solenoid is interrupted or short circuited

When / How often
checked:

a) once every 200 to 300 ms when no control function is active
b) once every 200 to 300 ms

Min. fault duration
for detection:

8 loops

Fault Group: ECU Internal Failure

System Response

Functional
Effect(s):

deactivate ABS/EBD-Brake/BTRAC/ETRAC/VSC/HBA/OHB-Brake
functions                

Warning
Lamp(s):

turn on ABS/EBD-Brake/TRAC/VSC/VSC OFF/OHB-Brake warning
lamps                

DTC: a) ABS21 (0X4226)
b) ABS21 (0X4226)
AND
inlet valve front left: ABS21 (0X4226)
outlet valve front left: ABS21 (0X4226)
inlet valve front right: ABS21 (0X4226)
outlet valve front right: ABS21 (0X4226)
inlet valve rear left: ABS21 (0X4226)
outlet valve rear left: ABS21 (0X4226)
inlet valve rear right: ABS21 (0X4226)
outlet valve rear right: ABS21 (0X4226)
master cylinder isolation valve 1: ABS21 (0X4226)
master cylinder isolation valve 2: ABS21 (0X4226)
low pressure feed valve 1: ABS21 (0X4226)
low pressure feed valve 2: ABS21 (0X4226)
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Description:

a) Test conditions: � High-Side Driver is deactivated
AND � Current Source for Leakage Detection is activated
AND � one Low-Side Driver at a time is activated for 2 ms (all Low-

Side Drivers are activated successively)

A failure is detected if UREF > 1.5 V continuously for the failure detection time.

A localization of the failure source will be executed after a failure is detected to ensure a correct
internal failure storage. Further localization is stopped and the corresponding failure code is stored.
The localization is done by using the monitoring functions in the following order:

� Monitoring the supply voltage of valve solenoids
� Monitoring of the valve solenoids and low-side drivers

b) Test conditions: � High-Side Driver is activated
AND � Current Source for Leakage Detection is deactivated
AND � one Low-Side Driver at a time is activated for 0.2 ms (all

Low-Side Drivers are activated successively)

The voltage drop at the low-side drivers are tested with comparators (LTHx signals). A failure is
detected if

� the voltage drop at the activated low-side driver exceeds 2.0 V
OR � the voltage drop at one or more deactivated low-side drivers does not reach 2.0 V
continuously for the failure detection time.
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2.6.4 Deactivation of High-Side and Low-Side Drivers by Hardware

Short Description: a) FMON or PCU is not able to deactivate the high-side driver(s)
b) PCU is not able to deactivate the low-side drivers

Possible Cause(s): a) defective FMON or PCU, defective PC board
b) defective PCU, defective PC board

When / How often
checked:

once after power-on reset, during the initialization of FMON and PCU

Min. fault duration
for detection:

a) see part c) of chapter 2.6.1, 3.1
b) one loop

Fault Group: ECU Internal Failure

System Response

Functional
Effect(s):

deactivate ABS/EBD-Brake/BTRAC/ETRAC/VSC/HBA/OHB-Brake
functions

Warning
Lamp(s):

turn on ABS/EBD-Brake/TRAC/VSC/VSC OFF/OHB-Brake warning
lamps

DTC: a) ABS11 (0X4278)
AND VSC11 (0X5310)
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Description:

a) The ability of the PCU and FMON to inhibit the high-side driver activation is checked once after
power-on reset in the following order:

a1) � PCU is not initialized
AND � FMON is initialized and enables the high-side driver activation
AND � MCU activates the high-side driver

a2) � PCU is initialized and enables the high-side driver activation
AND � deactivation of the high-side driver by FMON
AND � MCU activates the high-side driver

A failure is detected if the high-side driver is activated although the driver activation shall be inhibited
by the PCU or FMON.

b) The PCU failsafe module deactivates all low-side drivers (VADIS signal) until the PCU is
initialized

� after a power-on reset
OR � after a detected high voltage has disappeared
OR � when the PCU failsafe module detects a failure
This functionality is checked once every ignition cycle.

Test conditions: � High-Side Driver is deactivated
AND � Current Source for Leakage Detection is activated
AND � all Low-Side Drivers are activated by the MCU (but must be

deactivated by the PCU; see above)

A failure is detected if  the voltage drop at the high-side driver exceeds 1.2 V (LCF signal).
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3 Booster Solenoid and Driver Monitoring

The following booster solenoid and driver tests refer to the figure below:

HSD
Control

Failsafe
Module

Booster
PW M
Control

LCS2
10 m A

SPI

LCF2

Differential
Am plifie r

KL30_VI

HSD2

LSD

0.05
Shunt

Booster
Solenoid10K

Failsafe
Module

U REF2
D

A

IB

PCU

MC U FMON

ECU intern ECU extern

SPI  = High-Speed Serial Periphera l Interface
LCS2  = Current Source for Leakage Detection
HSD2  = High-Side Driver
LSD  = Low-Side Driver
U REF2  = Supply Voltage of Booster Solenoid
LCF2  = Voltage Drop at the H igh-S ide Driver
IB  = Booster Current

Figure 2: BTST --> Schematic Diagram of Booster Solenoid and Driver
Monitoring Circuit

For the monitoring functions of the booster solenoid and driver the booster current IB is measured
with an A/D converter (using a shunt resistor and a differential amplifier).
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3.1 Monitoring the Supply Voltage of the Booster Solenoid

Short Description: supply voltage UREF2 is out of range

Possible Cause(s): a) short-circuit between REF2 line and 12 V, 
booster high-side driver is short circuited, 
current source for leakage detection can not be deactivated

b) short-circuit between REF2 line and GND, 
booster low-side driver can not be deactivated, 
booster low-side driver is short circuited, 
current source for leakage detection can not be activated

c) defective booster high-side driver, 
short-circuit between REF2 line and GND, 
high current through booster high-side driver (PCU deactivates
drivers), 
disturbed VCC5/VCC3 (FMON deactivates booster high-side driver), 
defective FMON

When / How often
checked:

a,b) once every 200 to 300 ms when the analog booster is not
activated by any control function
c) once every 200 to 300 ms
b,c) The test will be repeated if a failure event occurs during detected
low voltage (unfiltered low voltage at KL30 line).

Min. fault duration
for detection:

8 loops

Fault Group: Analog Booster Failure

System Response

Functional
Effect(s):

When AYC is inactive:
� deactivate BTRAC/ETRAC/VSC functions

During active AYC:
� deactivate BTRAC/ETRAC/VSC functions on completion

of AYC cycle

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: a) VSC11 (0X5310)
b) VSC11 (0X5310)
c) VSC11 (0X5310)
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Description:

a) Test conditions: � Booster High-Side Driver is deactivated
AND � Current Source for Leakage Detection is deactivated
AND � Booster Low-Side Driver is deactivated

A failure is detected if UREF2 > 3.0 V continuously for the failure detection time.

b) Test conditions: � Booster High-Side Driver is deactivated
AND � Current Source for Leakage Detection is activated
AND � Booster Low-Side Driver is deactivated

A failure is detected if
� UREF2 < 3.0 V

OR � UREF2 < (KL30_V - 1.2 V), indicated by the LCF signal
continuously for the failure detection time.

c) Test conditions: � Booster High-Side Driver is activated
AND � Current Source for Leakage Detection is deactivated

This test is independent of the booster low-side driver state (activated or deactivated). A failure is
detected if UREF2 < 3.0 V continuously for the failure detection time.
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3.1 Monitoring the Booster Solenoid and Low-Side Driver

Short Description: electrical failure at the high-side or low-side driver or the booster
solenoid

Possible Cause(s): a) booster solenoid not connected, 
defective low-side driver, 
defective booster current measurement circuit

b) defective low-side driver, 
defective booster current measurement circuit

c) booster solenoid not connected, 
booster solenoid short circuited, 
defective low-side driver, 
defective booster current measurement circuit

When / How often
checked:

a) once every 200 to 300 ms when the analog booster is not activated
by any control function
b,c) once every 200 to 300 ms

Min. fault duration
for detection:

8 loops

Fault Group: Analog Booster Failure

System Response

Functional
Effect(s):

When AYC is inactive:
� deactivate BTRAC/ETRAC/VSC functions

During active AYC:
� deactivate BTRAC/ETRAC/VSC functions on completion

of AYC cycle

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: a)    VSC11 (0X5310)
b,c) VSC11 (0X5310)
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Description:

a) Test conditions: � High-Side Driver is deactivated
AND � Current Source for Leakage Detection is activated
AND � Booster Low-Side Driver is activated for 2 ms

A failure is detected if
� UREF2 > 1.5 V

OR � measured booster current IB > 0.2 A
continuously for the failure detection time.

A localization of the failure source will be executed after a failure is detected to ensure a correct
internal failure storage. Further localization is stopped and the corresponding failure code is stored.
The localization is done by using the monitoring functions in the following order:

� Monitoring the supply voltage of the booster solenoid
� Monitoring of the booster solenoid and low-side driver

b) Test conditions: � High-Side Driver is activated
AND � Current Source for Leakage Detection is deactivated
AND � Booster Low-Side Driver is deactivated

A failure is detected if IB exceeds 0.2 A continuously for the failure detection time.

c) Test conditions: � High-Side Driver is activated
AND � Current Source for Leakage Detection is deactivated
AND � Booster Low-Side Driver is activated for 0.5 ms

A failure is detected if 
� IB > 1.6 A

OR � IB < 0.2 A
continuously for the failure detection time.
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3.2 Monitoring the Current through the Booster Solenoid

Short Description: electrical failure at the low-side driver or booster current control circuit
or the booster solenoid

Possible Cause(s): booster solenoid not connected,
booster solenoid short circuited,
defective low-side driver,
defective booster current control circuit

When / How often
checked:

continuously if
� the analog booster is activated

AND � the booster current is controlled by an hardware circuit
(during active VSC pre-charge function)

but not during detected low voltage

Min. fault duration
for detection:

8 loops

Fault Group: Analog Booster Failure

System Response

Functional
Effect(s):

When AYC is inactive:
� deactivate BTRAC/ETRAC/VSC functions

During active AYC:
� deactivate BTRAC/ETRAC/VSC functions on completion

of AYC cycle

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC11 (0X5310)

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 40 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 40 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

Description:

Test conditions: � High-Side Driver is activated
AND � Booster Current is controlled by the hardware circuit

A failure is detected if the deviation between the nominal current value and the actual measured
current through the booster solenoid exceeds a specified threshold continuously for the failure
detection time.
The threshold consist of a static and dynamic component. The static component amounts to 0.39 A.
The dynamic component depends on the signal shape of the nominal current value. The dynamic
component approximate to zero if the nominal current value is constant.
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4 Pump Motor and Driver Monitoring

The following pump motor and driver tests refer to the figure below:

Voltage
Divider

Voltage
Divider

  OCP
Module

Driver
Module

 LPF

   GDP
Module

D
A

Pump
Motor

Comparator

SPI

Pump Motor
Supply Voltage

Solid
State
Pump
Switch

UM

UMS

MCU PCU

GND_V GND_P

UMS = Pump Motor Supply Voltage
UPS = Pump Switch Voltage
UM = Pump Motor Voltage

SPI = High-Speed Serial Peripheral Interface

OCP = Over Current Protection
GDP = GND Difference Protection

LPF = Low-Pass Filter

UPS
UIGN

Figure 3: Pump Motor –> Schematic Diagram of Pump Motor Monitoring Circuit

The GDP module is a hardware implemented comparator which deactivates the solid state pump
switch if the difference between the ground levels GND_V and GND_P is higher than around 4.0 V
to 6.0 V. This circuit serves as a hardware protection for the solid state pump switch if the GND_V
line is interrupted.
The OCP module is a hardware implemented comparator which delivers a status information about
the voltage drop UPS across the solid state pump switch. A too high voltage drop indicates a too high
current through the pump motor respectively the solid state pump switch. The voltage drop threshold
is around UPS > 0.3 V to 0.5 V (depends on the type of the solid state pump switch).
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4.1 Pump Motor Supply Voltage Monitoring

4.1.1 Pump Motor Supply Voltage Monitoring with Deactivated Pump Motor

Short Description: pump motor supply voltage too low when the pump motor is
deactivated

Possible Cause(s): missing pump motor supply voltage, defective fuse, 
low pump motor supply voltage, high feeding resistance

When / How often
checked:

once per loop when pump motor is deactivated, but not
� during detected high or low voltage

OR � when the controller is switched off

Min. fault duration
for detection:

1.8 s

Fault Group: Pump Motor Failure

System Response

Functional
Effect(s):

When ABS is inactive:
� inhibit pump motor activation
� deactivate all control functions but EBD

During active ABS control:
� inhibit pump motor activation
� deactivate all control functions but EBD on completion of

ABS cycle

Warning
Lamp(s):

turn on ABS/TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: ABS51 (0X5251)

Description:

The pump motor supply voltage UMS is monitored via a comparator while the pump motor is
deactivated. A failure is detected if the voltage UMS stays below the comparator threshold (approx.
6.0 V) longer than the specified min. fault duration.
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4.2 Pump Motor Voltage Monitoring

4.2.1 Pump Motor Voltage Monitoring with Deactivated Pump Motor

Short Description: voltage at pump motor too high when the pump motor is deactivated

Possible Cause(s): electrical pump motor connection interrupted, 
ground line GND_P interrupted, 
short circuit bypass of solid state pump switch to pump motor supply
voltage or other voltage

When / How often
checked:

once per loop when pump motor is deactivated, but not
� during detected high or low voltage

OR � when the controller is switched off

Min. fault duration
for detection:

1.8 s

Fault Group: Pump Motor Failure

System Response

Functional
Effect(s):

When ABS is inactive:
� inhibit pump motor activation
� deactivate all control functions but EBD

During active ABS control:
� inhibit pump motor activation
� deactivate all control functions but EBD on completion of

ABS cycle

Warning
Lamp(s):

turn on ABS/TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: ABS51 (0X5251)

Description:

The pump motor voltage UM is monitored while the pump motor is deactivated. A failure is detected
if UM > 0.93 V longer than the specified min. fault duration.

Note: The pump motor may be activated by hardware if the supply voltage exceeds the load
dump threshold of around 28 V ±2 V to provide a current sink for solid state component
protection in cases of very high supply voltage peaks (see chapter “Operating Voltage
Monitoring” for additional information). Therefore, the test is inhibited during these load
dumps.
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4.2.2 Pump Motor Voltage Monitoring with Activated Pump Motor

Short Description: voltage at pump motor too low when the pump motor is activated

Possible Cause(s): missing pump motor supply voltage, 
low pump motor supply voltage, 
electrical short bypass of pump motor or pump motor lines, 
controller internal ground-difference-detection protective circuit (GDP)
activated due to improper ground connection, therefore the solid state
pump switch is deactivated

When / How often
checked:

once per loop when pump motor is activated

Min. fault duration
for detection:

1.8 s

Fault Group: Pump Motor Failure

System Response

Functional
Effect(s):

When ABS is inactive:
� inhibit pump motor activation
� deactivate all control functions but EBD

During active ABS control:
� inhibit pump motor activation
� deactivate all control functions but EBD on completion of

ABS cycle

Warning
Lamp(s):

turn on ABS/TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: ABS51 (0X5251)

Description:

The pump motor voltage UM is monitored while the pump motor is activated. A failure is detected if
the voltage UM < 7.3 V longer than the specified min. fault duration.

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 45 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 45 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

4.3 Pump Switch Voltage Monitoring

4.3.1 Pump Switch Voltage Monitoring with Activated Pump Motor

Short Description: voltage drop across the solid state pump switch (SSPS) too high when
the pump motor is activated

Possible Cause(s): a) current through SSPS too high due to a short bypass of the pump
motor, 
disturbance of switching circuitry due to improper supply voltages, 
SSPS switching inhibited by ground difference detection module (GDP)
due to improper or interrupted ground connection (GND_V)
b) mechanically locked pump

When / How often
checked:

once per loop when pump motor is activated

Min. fault duration
for detection:

a) approx. 700 ms
b) see description

Fault Group: Pump Motor Failure

System Response

Functional
Effect(s):

When ABS is inactive:
� inhibit pump motor activation
� deactivate all control functions but EBD

During active ABS control:
� inhibit pump motor activation
� deactivate all control functions but EBD on completion of

ABS cycle

Warning
Lamp(s):

turn on ABS/TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: ABS51 (0X5251)

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 46 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 46 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

Description:

The voltage drop UPS across the solid state pump switch is monitored by the hardware implemented
OCP module. The pump motor is deactivated by the OCP module if the voltage drop exceeds the
solid state pump switch specific threshold UPS � 0.3 V to 0.5 V, indicating a too high current through
the pump motor.

a) An electrical pump motor short circuit event is counted if the UPS threshold is exceeded within
about 1 ms after the pump motor is activated. In this case, the pump motor will be deactivated for
about 224 ms. The short circuit detection will be executed again when the pump motor is then
activated. A failure is detected if the short circuit event has continuously occurred 3 times.

b) Otherwise, when no electrical pump motor short circuit has been detected, a mechanically locked
pump event is counted if the UPS threshold is exceeded for about 20 ms when the pump motor is
activated. In this case, the pump motor will be deactivated for about 224 ms. After deactivation of
the pump motor it will be activated again to overcome the lockup event. The pump motor lockup
monitoring will be started again. To avoid electrical defects of the solid state pump switch, the pump
motor will be permanently deactivated as long as a pump activation is requested by any control
cycle after the locked pump event has continuously occurred 10 times.
Finally, a pump motor generator voltage evaluation (see above) will be executed to confirm and
store the failure for diagnostics.
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4.4 Pump Motor Generator Voltage Evaluation after Pump Motor Activation

Short Description: insufficient pump motor generator voltage after the end of a pump
motor activation

Possible Cause(s): missing pump motor supply voltage, 
defective fuse, 
low pump motor supply voltage, 
high feeding resistance, 
broken contact, 
mechanically locked pump

When / How often
checked:

a) active test initiated by the controller once per IGN cycle
b) at the end of pump motor activation initiated by any control function
a,b) but not

� during detected high or low voltage
OR � when the controller is switched off

Min. fault duration
for detection:

1.8 s

Fault Group: Pump Motor Failure

System Response

Functional
Effect(s):

When ABS is inactive:
� inhibit pump motor activation
� deactivate all control functions but EBD

During active ABS control:
� inhibit pump motor activation
� deactivate all control functions but EBD on completion of

ABS cycle

Warning
Lamp(s):

turn on ABS/TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: ABS51 (0X5251)
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Description:

This test evaluates the electrical generator function of the pump motor when it is deactivated after
an activation and the mechanical rotation is ongoing for a short time.
The pump motor generator voltage is measured and evaluated after each pump motor activation.
A defect of the pump is assumed if an insufficient generator voltage is detected within 14 or 21 ms
after the deactivation. The pump motor will then be activated again for about 1.8 s (2nd pump test)
and the generator voltage is evaluated again after deactivation. A failure is detected if this second
evaluation also does not show sufficient generator voltage.

The following figure illustrates the evaluation of pump motor generator voltage:
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Delay of Solid State
Pump Switch and
Low Pass Filter

Sampling of Pump
Motor Generator Voltage

Pump
Control
Signal

Measured
Pump Motor
Generator
Voltage

Threshold of Pump
Motor Generator Voltage

    t
[loops]

    t
[loops]

ON

OFF

Figure 4: Pump Motor --> Schematic Timing Diagram of Pump Motor Generator
Voltage Evaluation

Test timing:

a) The active test is initiated by the controller once per IGN cycle when 

� the vehicle speed exceeds 8 kph and
� the ABS warning lamp indicates that there was a failure detected during the previous

IGN cycle
OR

� the vehicle speed exceeds 20 kph and
� the brake is not applied (BLS signal input)
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OR
� the vehicle speed exceeds 40 kph

The pump motor is activated for a short time (approx. 28 ms) without any control function demand.
This first pump function test is limited to one test per IGN cycle due to noise and comfort reasons.
This test will not be initiated if pump motor generator voltage evaluation was already done at the end
of a control cycle (see b) ) before the conditions for the test initialization have been true.

b) The test is always done after the end of a pump activation by

� an ABS control function (after the end of the control cycle)
OR

� a BTRAC function (after the end of the control cycle).
OR

� an AYC function (after the end of the control cycle)
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5 Sensor Cluster (SC)

The following figure shows the sensor signal flow implemented in the Sensor Cluster:
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Figure 5: SC –> Signal Flow Diagram of the Sensor Cluster
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5.1 Operating Voltage Monitoring (SC)

Short Description: Operating voltage out of specified range
a) high voltage
b) low voltage

Possible Cause(s): interruption or short-circuits of supply lines, defective PC board,
defective PCU hardware

When / How often
checked:

once per loop

Min. fault duration
for detection:

1 loop

Fault Group: SC Supply Voltage Failure

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag:

a) high voltage
OR b) low voltage

AND � all sensor signals are invalid

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure
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DTC: a) ABS44 (0X5244)
b) ABS44 (0X5244)

Exceptions:
� The SC high or low voltage informations are only stored if

VMAX > 20 kph.
� The SC high or low informations are not stored

� during the first 3.0 s after the power supply of
the SC was switched on by the ECU

OR � if the ECU detects low or high voltage
OR � during a subsequent time of 3.0 s after the low

or high voltage at the ECU has disappeared
� The ECU low voltage information will be stored instead of the

SC information when the high or low voltage is detected by
the SC and a voltage drop at KL30 or KL15 was measured
by the ECU within the last 3.0 s, indicating a failure at the
vehicle electric system (see chapter 1).

Description:

The Sensor Cluster is powered by the ECU via the KL30V line. The buffered KL30V voltage (KL30B)
is used internally to generate several auxiliary voltages, which is done by the PCU. For example, this
is the supply voltage of the electronic components and the supply voltage of analog sensors inside
the Sensor Cluster.

a) High voltage is detected immediately by the hardware, if the KL30V voltage exceeds the high
voltage threshold.

b) Low voltage is detected immediately if the KL30V voltage drops below the low voltage threshold.

The voltage thresholds are determined by the hardware design. The threshold values are around:

High Voltage Threshold = 18.0 V ±1.0 V
Low Voltage Threshold =   6.5 V ±0.5 V
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5.2 Monitoring of Internal Components (SC)

5.2.1 Loop Processing Monitoring (SC)

5.2.1.1 Watchdog Function in the PCU (SC)

Short Description: loop timing failure

Possible Cause(s): defective MCU or PCU hardware, defective clock supply, defective PC
board, high frequency interferences

When / How often
checked:

a) continuously
b) once after power-on reset

Min. fault duration
for detection:

one loop

Fault Group: SC Internal Failure

Who checks: a) PCU
b) MCU

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � all sensor signals are invalid

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)
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Description:

a) A watchdog monitoring function is included in the PCU. The MCU calculates a watchdog control
word and sends it to the PCU once per loop. The PCU verifies the watchdog control word contents
and timing. A failure is detected by the PCU if the MCU fails to send the correct watchdog word.
The value of the watchdog control word changes from loop to loop and will be calculated according
to a specified algorithm (polynomial).
If a failure is detected by the PCU, the PCU reports the detected failure to the MCU.

b) The watchdog monitoring circuit in the PCU is tested once after each power-on reset to check the
hardware failure detection mechanism. The MCU program generates intentional errors of the
watchdog control word (wrong values, timing errors). A failure is detected if the PCU fails to react to
the watchdog control word failures as expected.
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5.2.1.2 Program Loop Monitoring (SC)

Short Description: loop processing failure

Possible Cause(s): defective MCU hardware, high frequency interferences

When / How often
checked:

once at the start of each program loop

Min. fault duration
for detection:

one loop

Fault Group: SC Internal Failure

Who checks: MCU

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � all sensor signals are invalid

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Description:

The MCU checks its own program loop. An acknowledge signal shall be set at the end of each
program loop. This acknowledge signal is checked and reset as soon as the timer module reports
that the loop time is over and the following program loop is started. A failure is detected if the
acknowledge signal is missing, thereby indicating that the last program loop was not executed
completely.
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5.2.2 RAM Self-Test (SC)

Short Description: defective RAM cells (variable memory)

Possible Cause(s): defective MCU hardware, high frequency interferences

When / How often
checked:

cyclic, every 256 loops (depends on the RAM size)

Min. fault duration
for detection:

256 loops (depends on the RAM size)

Fault Group: SC Internal Failure

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � all sensor signals are invalid

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Description:

Each program loop, one word (32 bits) of the RAM is checked. This test runs continuously to check
all RAM cells.

The RAM cell is read and the value is buffered.
The value is inverted and written to the RAM cell. The (inverted) RAM cell is read and the value is
inverted again, the result is compared with the buffered original value. A failure is detected if the
twice inverted value differs from the original value.
Finally, the buffered original value is written to the RAM cell. The RAM cell is read again and is
compared with the buffered original value. A failure is detected if the values are not equal.
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5.2.3 ROM CRC (Cyclic Redundancy Check) (SC)

Short Description: defective ROM cells (program memory)

Possible Cause(s): defective MCU hardware, high frequency interferences

When / How often
checked:

cyclic, approx. every 224 ms

Min. fault duration
for detection:

approx. 224 ms

Fault Group: SC Internal Failure

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � all sensor signals are invalid

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Description:

A 32 bit CRC checksum value for the ROM is calculated during the code generation and stored in
the ROM area.
Cyclic, this 32 bit CRC checksum is calculated by a special hardware circuit and checked against
the stored value by the MCU. A failure is detected if the checksums differ.
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5.3 Monitoring of CAN 2 Interface (SC)

5.3.1 CAN Mailbox RAM Self-Test (SC)

Short Description: defective CAN Mailbox RAM cells

Possible Cause(s): defective CAN hardware device, high frequency interferences

When / How often
checked:

once after power-on reset

Min. fault duration
for detection:

one loop

Fault Group: SC CAN Failure

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � all sensor signals are invalid

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Description:

After each power-on reset an alternating 0x55 and 0xAA test pattern is written to the CAN Mailbox
RAM cells. The RAM cells are read and compared with the written test pattern.
A failure is detected if a RAM cell and the estimated test pattern value differs.
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5.4 Monitoring of Sensor Signals (SC)

5.4.1 Sensor Supply Voltage Monitoring (SC)

Short Description: a) internal A/D converter reference voltage out of specified range
b) sensor supply voltage out of specified range
c) sensor ground voltage out of specified range

Possible Cause(s): a) defective A/D converter, defective internal voltage regulator,
defective controller, defective PC board
b) sensor supply voltage shorted to ground or to other voltage,
defective sensor, defective controller, defective PC board
c) sensor ground voltage shorted to other voltage, defective PC board

When / How often
checked:

once per loop, but not during a signal settling time of 0.2 s after each
power-on reset

Min. fault duration
for detection:

50 ms

Fault Group: SC Sensor Supply Voltage Failure

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � all sensor signals are invalid

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: a) ABS44 (0X5244)
b) ABS44 (0X5244)
c) ABS44 (0X5244)
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Description:

a) Monitoring of the A/D converter reference voltage:

The internal sensor supply voltage as well as the A/D converter reference voltage are derived from
an internal 5.0 V voltage source. The A/D converter reference voltage is monitored by using an
additional 2.5 V reference element. This implies also the monitoring of the internal sensor supply
voltage.
The voltage range of the reference element is around:

ref. element voltage = 2.5 V ± 4%

The tolerable A/D converter reference voltage range is around:

A/D reference voltage = 5.0 V ± 3%

With a correct A/D reference voltage of 5.0 V the measurement at the 2.5 V reference element will
result in 50% of the full scale A/D signal range. A failure is detected if the voltage measured at the
reference element is out of the specified range (due to a false A/D reference voltage) longer than
the specified failure detection time.

b) Detection of short circuits between the sensor supply voltage output and GND or other voltage:

The internal sensor supply voltage range is around:

internal sensor supply voltage = 3.693 V ... 3.994 V

A failure is detected if the internal sensor supply voltage is out of the specified range for more than
the specified min. fault duration.

c) Detection of short circuits between the sensor ground and other voltage:

The sensor ground voltage range is around:

sensor ground voltage = 0.0 V ... 0.5 V

 A failure is detected if the sensor ground voltage is out of the specified range for more than the
specified min. fault duration.

Note: � The sensor supply voltage is marked with a status “Out Of Range” if the A/D converter
reference or the external sensor supply voltage is within the upper or lower fault area
as described above.

� The above specified voltage thresholds are determined by the hardware design.
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5.4.2 Longitudinal Acceleration Sensor Monitoring (SC)

5.4.2.1 Electrical Monitoring of Longitudinal Acceleration Sensor (SC)

Short Description: longitudinal acceleration sensor signal is out of range

Possible Cause(s): sensor failure, defective A/D-converter, defective PC board

When / How often
checked:

once per loop, but not
� during active test function of the acceleration sensor

module
OR � if the sensor supply voltage is out of range
started after a signal settling time of 0.5 s if the sensor supply voltage
is valid again

Min. fault duration
for detection:

0.1 or 0.5 s (see description)

Fault Group: SC Longitudinal Acceleration Sensor Failure

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � longitudinal acceleration sensor signal is invalid

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)
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Description:

The following figure shows an example of the longitudinal acceleration sensor output signal:

t

4.8

0.2

output
voltage

[V]

upper fault range

lower fault range

zero point

5.0

0.0

2.5

Figure 6: SC - A_LONG –> Output Voltage of an undamaged
Longitudinal Acceleration Sensor

The longitudinal acceleration sensor signal is read via A/D converter once per loop. The unfiltered
input signal value is monitored to be in the range of

4% sensor supply voltage < input signal value < 96% sensor supply voltage.

The figure above shows one example of the voltage thresholds when using a sensor supply voltage
of exactly 5.0 V.

There is no restriction of the sensor output voltage if the specified operating range is reached or
exceeded. The output signal of the longitudinal acceleration sensor can therefore reach a fault
range without any fault being present in the sensor (for example when reverse driving or during
skidding maneuvers). Therefore, the monitoring time equates to 

0.1 s if a signal step (|�output signal| > 12.0 V/s) was detected.
OR 0.5 s if no signal step was detected.

A failure is detected if the longitudinal acceleration sensor signal stays in the fault range longer than
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the specified failure detection time.
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5.4.3 Lateral Acceleration Sensor Monitoring (SC)

5.4.3.1 Electrical Monitoring of Lateral Acceleration Sensor (SC)

Short Description: lateral acceleration sensor signal is out of range

Possible Cause(s): sensor failure, defective A/D-converter, defective PC board

When / How often
checked:

once per loop, but not
� during active test function of the acceleration sensor

module
OR � if the sensor supply voltage is out of range
started after a signal settling time of 0.5 s if the sensor supply voltage
is valid again

Min. fault duration
for detection:

0.1 or 0.5 s (see description)

Fault Group: SC Lateral Acceleration Sensor Failure

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � lateral acceleration sensor signal is invalid

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC32 (0X5232)
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Description:

The following figure shows an example of the lateral acceleration sensor output signal:

t

4.8

0.2

output
voltage

[V]

upper fault range

lower fault range

zero point

5.0

0.0

2.5

Figure 7: SC - A_LAT –> Output Voltage of an undamaged Lateral
Acceleration Sensor

The lateral acceleration sensor signal is read via A/D converter once per loop. The unfiltered input
signal value is monitored to be in the range of

4% sensor supply voltage < input signal value < 96% sensor supply voltage.

The figure above shows one example of the voltage thresholds when using a sensor supply voltage
of exactly 5.0 V.

There is no restriction of the sensor output voltage if the specified operating range is reached or
exceeded. The output signal of the lateral acceleration sensor can therefore reach a fault range
without any fault being present in the sensor (for example when reverse driving or during skidding
maneuvers). Therefore, the monitoring time equates to 

0.1 s if a signal step (|�output signal| > 12.0 V/s) was detected.
OR 0.5 s if no signal step was detected.

A failure is detected if the lateral acceleration sensor signal stays in the fault range longer than the
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specified failure detection time.
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5.4.5 Yaw Rate Sensor Monitoring (SC)

5.4.5.1 Electrical Monitoring of Yaw Rate Sensor (SC)

Short Description: a) yaw rate sensor signal is out of range
b) both yaw rate sensor signals do not match

Possible Cause(s): sensor failure, defective A/D-converter, defective PC board

When / How often
checked:

once per loop, but not
� during active test function of the yaw rate sensor module

OR � if the sensor supply voltage is out of range
started after a signal settling time of 1.0 s if the sensor supply voltage
is valid again

Min. fault duration
for detection:

a) 0.1 or 5.0 s (see description)
b) 50 ms

Fault Group: SC Yaw Rate Sensor Failure

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � yaw rate sensor signal is invalid

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC34 (0X5234)
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Description:

The yaw rate sensor module provides two separate signal outputs with different signal resolutions.
Each signal output is connected to different A/D converters.

a) The following figure shows an example of the yaw rate sensor 1 output signal:

t

4.65

0.25

output
voltage

[V]

upper fault range

lower fault range

zero point

5.0

0.0

2.5

Figure 8: SC - YRS –> Output Voltage of an undamaged Yaw
Rate Sensor

Each yaw rate sensor signal is read via A/D converter once per loop. The unfiltered input signal
value is monitored to be in the range

Yaw Rate 1: 5.0% sensor supply voltage < signal value < 93.0% sensor supply voltage
Yaw Rate 2: 4.55% sensor supply voltage < signal value < 84% sensor supply voltage

The figure above shows one example of the voltage thresholds when using a sensor supply voltage
of exactly 5.0 V (Yaw Rate 1).
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There is no restriction of the sensor output voltage if the specified operating range is reached or
exceeded. The output signal of the yaw rate sensor can therefore reach a fault range without any
fault being present in the sensor (for example when reverse driving or during skidding maneuvers).
Therefore, the monitoring time equates to

Yaw Rate 1: 0.1 s if a signal step (|�output signal| > 16.20 V/s) was detected.
Yaw Rate 2: if a signal step (|�output signal| > 14.58 V/s) was detected.

OR 5.0 s if no signal step was detected.

A failure is detected if the output voltage of the yaw rate sensor stays in the fault range longer than
the specified failure detection time.

b) The yaw rate sensor signals are compared and a failure is detected if the absolute value of the
difference between both sensor signals > 8 �/s longer than the min. fault duration.
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5.4.5.2 Monitoring of Internal Signals of the Yaw Rate Sensor Module (SC)

Short Description: internal signals of the yaw rate sensor module are out of range

Possible Cause(s): electrical failure in the yaw rate sensor module, defective sensor

When / How often
checked:

once per loop but not during the first 1.5 s after each power-on reset

Min. fault duration
for detection:

50 ms

Fault Group: SC Yaw Rate Sensor Failure

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � yaw rate sensor signal is invalid

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC34 (0X5234)

Description:

In order to increase the failure detection capabilities of the yaw rate sensor module a significant
voltage within the sensor module is monitored by the SC to be in a specified range.
This voltage enable errors to be captured within the temperature compensation circuit, which may
have an effect on system accuracy.
A failure is detected if the voltage described above is out of range longer than the specified min.
fault duration.
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5.4.5.3 Temperature Compensation of Yaw Rate Sensor Signal (SC)

Short Description: a) invalid EEPROM content
b) invalid SPI data

Possible Cause(s): a) defective EEPROM hardware
b) electrical failure on sensor module

When / How often
checked:

a) once after power-on reset
b) once per loop

Min. fault duration
for detection:

one loop

Fault Group: SC Yaw Rate Sensor Failure

Sensor Cluster
Status:

the following status informations are set:
� corresponding failure flag

AND � yaw rate sensor signal is invalid

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC34 (0X5234)

Description:

The yaw rate sensor module in the Sensor Cluster provides a temperature compensation circuit
which is under software control via SPI data communication.

a) A set of characteristic values is stored twice in the non-volatile memory of the Sensor Cluster.
The processor reads the stored characteristic values and compares both sets of characteristic
values with each other. A failure is detected if both sets of characteristic values differ.

b) A failure is detected if the received SPI data of the current loop does not match to the SPI data
which was send in the previous loop.
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5.4.5.4 Commanded Build-In-Test of the Yaw Rate Sensor Module (SC)

The yaw rate sensor module in the Sensor Cluster provides an internal commanded build-in-test
(CBIT). The test function checks parts of the signal conditioning circuit in the ASIC and the signal
path between sensor module and the ECU. But the sensing element itself is not checked. The test
function adds a predefined offset of 25.0 �/s ± 60% to the output signal in response to a single logic
input signal. At the same time, the internal hardware monitoring circuit of the yaw rate sensor
module has to indicate an internal sensor failure.

This test function shall be activated by the ECU (see page 309) via a special CAN message and is
converted to the logic signal by the Sensor Cluster MCU. The resulting signal output and a status
“Test = Active” shall be monitored by the ECU.
Additional, short circuits between the yaw rate sensor signal and neighboring signal inputs of the
A/D converter are also checked by the Sensor Cluster MCU when the test function is executed.

Note: The test function is inhibited by the SC during 1.5s after each SC power-on reset.
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5.4.5.5 Yaw Rate Sensor Disturbed Flag Monitoring

Short Description: yaw rate sensor disturbed flag stuck on

Possible Cause(s): sensor supply voltage out of range, supply voltage of the A/D converter
or yaw rate sensor self-test active

When / How often
checked:

once a loop but not during the settling time of 1.8sec and not if
undervoltage condition
Private can failures set
Sensor Cluster Internal failures set
Yaw rate sensor electrical, offset and plausibility failures set

Min. fault duration
for detection:

5 sec

Fault Group: Yaw Rate Sensor Failure Group

System Response

Functional
Effect(s):

Disable VSC/TCS functions

Warning
Lamp(s):

turn on VSC/TCS warning lamps

DTC: VSC34 (5234)

Description:
The yaw rate sensor disturbed flag is set during the self test of the sensor or if the supply

voltage is out of range (see sensor cluster specification). During this time the signal from the
sensor cluster is not valid.If this flag does not reset within 5 sec then a failure will be set.
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5.4.6 Monitoring Of The Cluster Signal Invalid Condition

Short Description: monitoring of the cluster signals invalid condition for a longer time

Possible Cause(s): self test of the yaw rate or the acceleration sensor, version transfer of
the sensor cluster not complete or failure to receive handshake signals

When / How often
checked:

once a loop but not during the settling time of 1.8sec and not if
undervoltage condition
Private can failures set
Sensor Cluster Internal failures set

Min. fault duration
for detection:

5 sec

Fault Group: Sensor Cluster Internal Failure

System Response

Functional
Effect(s):

Disable ABS/VSC/TCS functions

Warning
Lamp(s):

turn on ABS/VSC/TCS warning lamps

DTC: ABS44 (5244)

Description:
A software version number is send by the Sensor cluster to the ECU within 140 ms. However if this
message is not send within 5sec then the above failure will be set indicating a hardware failure
within the sensor cluster. Similarly the ECU sends a synchronization message to the sensor cluster
and if this is not acknowledged within one loop time, the cluster signal invalid flag is set. If this flag
is set for more than 5 sec, the above failure is set.

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 79 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 79 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

6 Monitoring of Sensor Signal Inputs

6.1 Wheel Speed Sensor Monitoring

6.1.1 Electrical Monitoring of Wheel Speed Sensors

Short Description: sensor signal voltage is out of range

Possible Cause(s): defective wheel speed sensor, failure at sensor wiring (e.g.
interruptions or short-circuits of a sensor signal line to ground or
supply voltage, direct voltage interferences, leakage currents)

When / How often
checked:

once per loop if the controller receives no signal from the wheel speed
sensor

Min. fault duration
for detection: 9 loops

Fault Group: Wheel Speed Sensor Failure

System Response

Functional
Effects:

see glossary - Functional Effect(s) - Wheel Speed Sensor Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Wheel Speed Sensor Failure

DTC(s): wheel 1 speed sensor: ABS32 (0X4205)
wheel 2 speed sensor: ABS31 (0X4200)
wheel 4 speed sensor: ABS34 (0X4215)
wheel 3 speed sensor: ABS33 (0X4210)
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Description:

The threshold values for electrical monitoring of the wheel speed sensor signal range are
determined by the hardware design. Therefore, please refer to the customer product specification
“Electronic Controller ER25”.

Each wheel speed sensor is checked separately. 
A failure is detected if the measured sensor signal voltage is continuously out of the specified range
of about

1.5 V < Sensor Signal Voltage < 3.5 V

for the specified min. fault duration.
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6.1.2 Plausibility Monitoring of Wheel Speed Sensors

6.1.2.1 Wheel Speed Comparison

Short Description: missing wheel speed sensor signal or wheel speed sensor signal
continuously indicates a too low wheel speed

Possible Cause(s): defective wheel speed sensor, missing wheel sensor / tone wheel,
excessive air gap between wheel sensor and tone wheel, tone wheel
with wrong number of teeth

When / How often
checked:

once per loop but not during diagnostics mode

Min. fault duration
for detection:

depends on the driving situation, see description below

Fault Group: Wheel Speed Sensor Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Wheel Speed Sensor Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Wheel Speed Sensor Failure

DTC: wheel 1 speed sensor: ABS32 (0X4205)
wheel 2 speed sensor: ABS31 (0X4200)
wheel 4 speed sensor: ABS34 (0X4215)
wheel 3 speed sensor: ABS33 (0X4210)
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Description:

The failure criteria depend on the driving situation and is split into the following failure detections:

Failure Detection At Vehicle Speed � 10 kph (Drive-Off Detection)

The difference between the fastest (VMAX) and the slowest wheel speed (VMIN) is monitored.

The monitoring function is always started if VMAX drops below 10 kph or if VMIN reaches 2 kph. A
failure is detected at all wheel speed sensors with a speed of lower than 2 kph if the speed of the
fastest wheel (VMAX) is continuously above 10 kph longer than 180 s.

Failure Detection At Vehicle Speed � 15 kph (Drive-Off Detection)

The difference between the fastest (VMAX) and the slowest wheel speed (VMIN) is monitored.

The monitoring function is always started if VMAX drops below 
 7 kph
 and VREF drops below 6 kph, and it is stopped if VREF reaches 6 kph. The entry of the monitoring
function may be delayed up to 5 s if VMIN > 7 kph has been detected before. 
 A failure is detected at all wheel speed sensors with a speed of lower than 6 kph in case of the
following conditions:

� immediately if the speed of a non-driven wheel reaches 15 kph. (1)

OR � immediately if the speed of the fastest wheel (VMAX) reaches 15 kph without detected
overspinning (the increase of the wheel speed is lower than a reference line with a
slope corresponding to an acceleration of 0.32 g). (1)

OR � the speed of the fastest wheel (VMAX) is continuously above 15 kph with overspinning
detected by deceleration phase (up to 15 kph the filtered wheel acceleration ACCFx(n)

is below -0.32 g, evaluated as a preceding overspinning) longer than 30 s. (1) (2) (3)

OR � the speed of the fastest wheel (VMAX) is continuously above 15 kph with detected
overspinning (up to 15 kph the increase of the wheel speed is higher than a
reference line with a slope corresponding with an acceleration of 0.32 g) longer than
120 s. (1) (2) (3)

Failure Detection At Vehicle Speed � 15 kph (Extended Wheel Speed Comparison)

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 83 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 83 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

The difference between the fastest (VMAX) and the slowest wheel speed (VMIN) is monitored.

A failure is detected at all wheel speed sensors with a speed � 0.40 * VMAX if VMAX � 15 kph
respectively � 0.60 * VMAX if VMAX � 40 kph in case of the following conditions: (2) (3)

� VMAX � 15 kph and VMIN � 0.40 * VMAX

OR � VMAX � 40 kph and VMIN � 0.60 * VMAX

is continuously true longer than 120 s.

Notes: (1) A time delay up to 1.5 s is possible between reaching the 15 kph threshold
and the failure detection.

(2) The monitoring timer is stopped if VMAX drops below 15 kph.

(3) The monitoring timer is cleared if

� VMAX � 20 kph and VMIN > 0.40 * VMAX

OR � VMAX � 40 kph and VMIN > 0.60 * VMAX

OR � VMAX < 7 kph (vehicle standstill is detected)

If a vehicle is equipped with n wheel speed sensors, up to n-1 e.g. incorrectly installed wheel
speed sensors can be detected.
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6.1.2.2 Detection of continuous wheel speed deviation (speed too high or too low; tire size
monitoring)

Short Description: wheel speed sensor signal indicates continuously too high or too low
wheel speed. 

Possible Cause(s): - defective wheel speed sensor, excessive air gab between wheel  
  sensor and tone wheel, tone wheel with wrong number of teeth,    
wrong mounted sensor
- abnormal tire size

When / How often
checked:

once per loop, started after a settling time of 1.8 s after power-on reset

Min. fault duration
for detection:

depends on the driving situation, see description below

Fault Group: Wheel Speed Sensor Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Wheel Speed Sensor Failure
Exception:

� deactivate all control functions at the corresponding
wheel if the failure occurs at a front wheel

� deactivate all control functions at all wheels if the failure
occurs at a rear wheel

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Wheel Speed Sensor Failure

DTC: wheel speed to high or too low:

wheel 1 speed sensor: ABS37 (0X5337)
wheel 2 speed sensor: ABS37 (0X5337)
wheel 4 speed sensor: ABS37 (0X5337)
wheel 3 speed sensor: ABS37 (0X5337)
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Description:

The failure detection is started if the vehicle speed reaches 20kph and stops if it drops below 20kph

The monitoring time varies accordingly to vehicle speed. It starts at 20kph with 30s and decrease
linear to 10s at a vehicle speed of 40kph.
In the same way the observation threshold varies accordingly to the vehicle speed. It starts at 20kph
with 50% and decreases linear to 25% at a vehicle speed of 40kph.

Wheelspeed sensor signals are filtered (filtertime 20 loops)

The ratios of the filtered wheel speed signals will be calculated and monitored.

A failure at the fastest and the second-fastest wheel will be detected if the ratios of the
corresponding wheels indicate a deviation bigger than the actual thresholdvalue and smaller than
+150%.

A failure at the slowest and the second-slowest wheel will be detected if the ratios of the
corresponding wheels indicate a deviation smaller than the actual thresholdvalue.

The failure detection will reset if:

� wheel acceleration � 0,4g or � -0,4g for more than 2s
AND

� more than 1 wheel failure is already detected
AND

� velocity ratio image changes 5% or more.
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6.1.2.3 Wheel Speed Continuity

Short Description: wheel speed sensor signal changes erratically

Possible Cause(s): defective wheel speed sensor, missing wheel sensor / tone wheel,
excessive air gap between wheel sensor and tone wheel, tone wheel
with wrong number of teeth, high frequency interferences

When / How often
checked:

once per loop, started after a settling time of 1.8 s after power-on reset

Min. fault duration
for detection: 22 loops

Fault Group: Wheel Speed Sensor Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Wheel Speed Sensor Failure
Exception:
When ABS is inactive and if the vehicle speed VREF is below
20 kph:

� deactivate all control functions at the corresponding
wheel if the failure occurs at a front wheel

� deactivate all control functions at all wheels if the failure
occurs at a rear wheel

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Wheel Speed Sensor Failure
Exception:
No warning lamp(s) will be turned on at a vehicle speed of
VREF < 20 kph

DTC: wheel 1 speed sensor: ABS32 (0X4205)
wheel 2 speed sensor: ABS31 (0X4200)
wheel 4 speed sensor: ABS34 (0X4215)
wheel 3 speed sensor: ABS33 (0X4210)
Exception:

� No failure will be stored at a vehicle speed of VREF < 20
kph
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Description:

The failure detection is started if:

� the original wheel speed changes erratically with a signal step of

|Vx(n) - Vx(n-1)| > 25 kph.

An offset of about 5 kph will be added to the threshold in case of detected bad road.

OR � the number of interrupts from the wheel speed sensor reach a value of 40 per loop
(corresponding to a speed of Vx(n) � 411 kph with a standard tone wheel; differences
with respect to changed circular pitch of the sensor wheels are not considered).

An extrapolated wheel speed signal will be calculated, the start value is set to the vehicle reference
speed (VREF).
Further on, the extrapolated wheel speed signal follows the calculated speed signal with a limited
gradient of max 0.57 kph per loop.

A failure is detected after the specified min. fault duration if

� the original wheel speed does not reach the extrapolated speed or the reference
speed (VREF).

OR � or the number of interrupts from the wheel speed sensor are continuously � 40 per
loop.
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6.1.2.4 Detection of Defective Areas at the Tone Wheels

Short Description: periodic drops of a wheel speed signal

Possible Cause(s): defective tone wheel

When / How often
checked:

once per loop, but not if the wheel speed < 20 kph

Min. fault duration
for detection:

15 confirmations of the failure event (15 wheel revolutions, see
description below)

Fault Group: Wheel Speed Sensor Failure

System Response

Functional
Effects:

see glossary - Functional Effect(s) - Wheel Speed Sensor Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Wheel Speed Sensor Failure

DTC(s): wheel 1 speed sensor: ABS32 (0X4205)
wheel 2 speed sensor: ABS31 (0X4200)
wheel 4 speed sensor: ABS34 (0X4215)
wheel 3 speed sensor: ABS33 (0X4210)
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Description:

1. Detection of disturbed speed signal, entry condition:

The number of expected speed sensor signal pulses per loop is calculated on the base of a filtered
wheel speed signal. A failure is assumed if the comparison between the number of detected and the
number of expected pulses shows at least one missing pulse.

The failure detection will be continued then as described below (item 2.). Further detection of the
entry condition is stopped, because it is sufficient to detect one failure in the case of possibly
several failures at the tone wheel.

2. Confirmation of the assumed signal failure’s periodic repetition:

The controller expects the erroneous signal characteristic to be repeated after each complete wheel
revolution if a failure was assumed. A confirmation window is calculated as:

(0.9.....1.1) x Rolling Circumference Of the Tire
Filtered Wheel Speed

A confirmation counter will be incremented if the erroneous speed signal characteristic is detected
again within the confirmation window. A failure is detected after the specified number of
confirmations has been counted.
The confirmation counter will be cleared if the speed signal’s erroneous characteristic is not
confirmed within the confirmation window.
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6.1.2.5 Long-Time Monitoring of the ABS Control Phases

Short Description: too long pressure reduction and the following pressure hold phase

Possible Cause(s): defective wheel speed sensor, missing wheel sensor / tone wheel,
excessive air gap between wheel sensor and tone wheel

When / How often
checked:

once per loop during active ABS control

Min. fault duration
for detection:

28 s

Fault Group: Wheel Speed Sensor Failure

System Response

Functional
Effects:

see glossary - Functional Effect(s) - Wheel Speed Sensor Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Wheel Speed Sensor Failure

DTC(s): wheel 1 speed sensor: ABS32 (0X4205)
wheel 2 speed sensor: ABS31 (0X4200)
wheel 4 speed sensor: ABS34 (0X4215)
wheel 3 speed sensor: ABS33 (0X4210)

Description:

A failure is detected if the duration of permanent pressure reduction or pressure holding phases
exceeds the specified min. fault duration.

Note: The ABS control cycle may be initiated by a signal jump of the speed signal.
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6.2 Sensor Supply Voltage Monitoring

Short Description: a) internal A/D converter reference voltage out of the specified range
b) supply voltage for external analog sensors out of the specified
range

Possible Cause(s): a) defective A/D converter, defective internal voltage regulator,
defective controller
b) sensor supply voltage shorted to ground or to other voltage,
defective sensor, defective controller

When / How often
checked:

once per loop

Min. fault duration
for detection:

50 ms

Fault Group: Sensor Supply Voltage Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC/OHB-Brake functions
deactivate BTRAC function

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: a) VSC62 (0X5361)
b) VSC62 (0X5361)
or
VSC62 (0X5361)
Exception:
The low voltage information will be stored instead of the sensor supply
voltage failure when the failure is detected and the KL30V voltage is
below the second low voltage threshold (see chapter 1).

Description:

a) Monitoring of the A/D converter reference voltage:

The internal sensor supply voltage as well as the A/D converter reference voltage are derived
from an internal 5.0 V voltage source. The A/D converter reference voltage is monitored by using
an additional 2.5 V reference element. This implies also the monitoring of the internal sensor
supply voltage.

The voltage range of the reference element is around:
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ref. element voltage = 2.5 V ± 4%
The tolerable A/D converter reference voltage range is around:

A/D reference voltage = 5.0 V ± 3%
With a correct A/D reference voltage of 5.0 V the measurement at the 2.5 V reference element
will result in 50% of the full scale A/D signal range. A failure is detected if the voltage measured
at the reference element is out of the specified range (due to a false A/D reference voltage)
longer than the specified failure detection time.

b) Detection of short circuits between the sensor supply voltage output and GND or other voltage:

The external sensor supply voltage is generated by a separate voltage regulator which depends
on the same reference voltage as the internal sensor supply voltage (see a). This external sensor
supply voltage is monitored to detect shorts in the cable harness or in the connected sensors.

The external sensor supply voltage range is around:

external sensor supply voltage = internal sensor supply voltage ± 100 mV

A failure is detected if the external sensor supply voltage is out of the specified range for more
than the specified min. fault duration.

Note: � The sensor supply voltage is marked with a status “Out Of Range” if the A/D
converter reference or the external sensor supply voltage is within the upper or
lower fault area as described above.

� The above specified voltage thresholds are determined by the hardware design.
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6.3 Pressure Sensor Monitoring (PS20)

6.3.1 Electrical Monitoring of Pressure Sensors

Short Description: pressure sensor signal is out of range

Possible Cause(s): sensor failure, failure in sensor wiring

When / How often
checked:

once per loop, but not if the sensor supply voltage is out of range,
started after a signal settling time of 0.5 s if the sensor supply voltage
is valid again

Min. fault duration
for detection:

0.1 - 60 s (see description)

Fault Group: Pressure Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC function
deactivate BTRAC/ETRAC/VSC functions
deactivate OHB function

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: pressure sensor 1: VSC61 (0X5360)
pressure sensor 2: VSC61 (0X5360)
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Description:

The following figure shows an example of the pressure sensor output signal:

t

4.75

0.25

output
voltage

[V]

upper fault area

lower fault area

zero point

5.0

0.0

0.5

Figure 9: PS --> Output Voltage of an undamaged Pressure Sensor

The pressure sensor signals are read via A/D converter once per loop. Each unfiltered input
signal value is monitored to be in the range of

5% sensor supply voltage < input signal value < 95% sensor supply voltage.

The figure above shows one example of the voltage thresholds when using a sensor supply
voltage of exactly 5.0 V.

There is no restriction of the pressure sensor output voltage if the specified operating range is
reached or exceeded. The signal can therefore reach into a fault area without any fault being
present in the sensor. Therefore, the monitoring time equates to

0.1 s if the output voltage is in the lower fault area.
OR 0.1 s if the output signal is in the upper fault area and a positive signal step of

�output signal > 46.0 V/s was detected.
OR 0.5 s if the output signal is in the upper fault area and no positive signal step was

detected.
OR 60 s if the output signal is in the upper fault area and the output voltage of the

redundant pressure sensor is higher than 2.8 V.

A failure is detected if the output signal stays in one of the fault areas longer than the monitoring
time.

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 95 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 95 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

Note: The corresponding pressure sensor signal is marked with a status “out of range” if the
sensor signal is within the upper or lower fault area as described above.
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6.3.2 Pressure Sensor Signal Offset Monitoring

Short Description: the calculated pressure sensor signal offset is out of range

Possible Cause(s): sensor failure, transition resistance in sensor wiring

When / How often
checked:

once per loop, but not
� if a checksum failure of the stored offset values is

detected
OR � if the sensor supply voltage is out of range
OR � if the pressure sensor signal is out of range

Min. fault duration
for detection:

one loop

Fault Group: Pressure Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC function
deactivate BTRAC/ETRAC/VSC functions
deactivate OHB function

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: pressure sensor 1: VSC61 (0X5360)
pressure sensor 2: VSC61 (0X5360)
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Description:

The pressure sensor signal has an offset which is given by

� the specified sensor offset
AND � an offset due to the sensor wiring
AND � an offset due to the signal conditioning circuit in the ECU.

The total pressure sensor signal offset is calculated by lowpass filtering the sensor signal and it is
stored in the non-volatile memory of the ECU. After each power-on reset the offset calculation
starts with the stored offset value of the last ignition cycle. The calculation is stopped in case of
the following conditions:

� During a signal settling time of 1.8 s after power-on reset.
OR � The sensor supply voltage is out of range
OR � The pressure sensor signal is out of range.
OR � The brake light switch is active.
OR � A brake light switch failure is detected.
OR � The booster micro switch is active.
OR � A booster micro switch failure is detected.
OR � During activation the analog booster.
OR � During active ABS/TC/AYC control cycle.

The maximum drift velocity of the total pressure sensor signal offset that can be tracked by the
zero point adjustment algorithm is to 1 bar / minute.

A failure is detected if the absolute value of the calculated pressure sensor signal offset is higher
than 8.0 bar.
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6.3.3 Pressure Sensor Signal Noise Monitoring

Short Description: pressure sensor signal noise out of valid range

Possible Cause(s): sensor failure, failure in sensor wiring, high frequency interferences at
sensor signal

When / How often
checked:

once per loop when no control cycle is active but not
� if the sensor signal is out of range

OR � if a driver brake apply is detected
OR � if the HBA function is deactivated (due to error or

coding)
OR � during activated pump motor
OR � if the sensor supply voltage is out of range
OR � during diagnostics mode
started after a signal settling time of 1.8 s after power-on reset or after
a signal settling time of 0.5 s if the sensor supply voltage is valid again

Min. fault duration
for detection:

70 ... 280 ms (depending on noise level)

Fault Group: Pressure Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions
deactivate OHB function

Warning
Lamp(s):

TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: pressure sensor 1: VSC61 (0X5360)
pressure sensor 2: VSC61 (0X5360)
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Description:

The pressure sensor signal is filtered by a hardware low-pass filter (1st order; cutoff frequency 70
Hz) in the ECU. This filtered signal is then connected to an A/D converter. The MCU reads the
pressure sensor signal once per loop from the A/D converter.

19.5 mV signal noise of the measured pressure is allowed. The deviation of the signal noise to
this threshold will be added to an integrator:

with:

A failure is detected if the value of integrated signal noise exceeds 195.0 mV.
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6.3.4 Pressure Sensor Redundancy Monitoring

Short Description: too high difference between both pressure sensor signals

Possible Cause(s): sensor failure, interruption of sensor ground line, failure of one brake
circuit

When / How often
checked:

once per loop, but not
� if the sensor supply voltage is out of valid range

OR � if both pressure sensor signals are above 60 bar
OR � after a pressure sensor failure is detected
started after a signal settling time of 0.5 s if the sensor supply voltage
is valid again

Min. fault duration
for detection:

0.5 s

Fault Group: Pressure Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC function
deactivate BTRAC/ETRAC/VSC functions
deactivate OHB function

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: VSC61 (0X5360)

Description:

A failure is detected if the difference between both pressure sensor signals is continuously higher
than 20 bar for 0.5 s.
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6.4 Sensor Cluster Monitoring

6.4.1 Monitoring of CAN 2 Interface

6.4.1.1 CAN Mailbox RAM Self-Test

Short Description: defective CAN Mailbox RAM cells

Possible Cause(s): defective CAN hardware device, high frequency interferences

When / How often
checked:

once after each power-on or software reset

Min. fault duration
for detection:

one loop

Fault Group: CAN 2 Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Description:

After each power-on or software reset an alternating 0x55 and 0xAA test pattern is written to the
CAN Mailbox RAM cells. The RAM cells are read and compared with the written test pattern.
A failure is detected if a RAM cell and the estimated test pattern value differs.
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6.4.1.2 CAN Bus Off Monitoring

Short Description: too many CAN Bus Off events

Possible Cause(s): short circuit between CAN bus lines, short circuit of CAN bus lines to
GND or other voltages, failure in CAN wiring, defective CAN hardware
device

When / How often
checked:

once per loop

Min. fault duration
for detection:

see description below

Fault Group: CAN 2 Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Exception:
The failure is not stored during detected low voltage.

Description:

The MCU reset the CAN device after a CAN Bus Off event occurs. A failure is detected if the Bus
Off event has occurred 15 times in succession.
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6.4.1.3 CAN Message Timeout Monitoring

Short Description: missing CAN messages from the Sensor Cluster

Possible Cause(s): defective Sensor Cluster, short-circuit or interruption of CAN lines, load
on the CAN bus is too high

When / How often
checked:

once per loop, but not during the first 1.5 s after the power supply of
the ECU was switched on
respectively
once per loop, but not during the first 1.5 s after the power supply of
the SC was switched on by the ECU

Min. fault duration
for detection:

100 ms

Fault Group: CAN 2 Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Exception:
� The CAN 2 timeout information is not stored

� during the first 3.0 s after the power supply of the
SC was switched on by the ECU

OR � if the ECU detects low or high voltage
OR � during a subsequent time of 3.0 s after the low or

high voltage at the ECU has disappeared
� The ECU low voltage information will be stored instead of the

CAN 2 timeout failure when the failure is detected and a voltage
drop at KL30 or KL15 was measured by the ECU within the last
3.0 s, indicating a failure at the vehicle electric system (see
chapter 1).

These exceptions apply to Counter, Checksum and DLC Monitoring
(Timeout failure is stored in all cases) 

Description:
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The time between received valid CAN messages from the Sensor Cluster is monitored by the
ECU.
A failure is detected if the monitoring time exceeds the specified min. fault duration since last
valid CAN message has been received.
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6.4.1.4 CAN Message Counter Monitoring

Short Description: invalid CAN message from the Sensor Cluster

Possible Cause(s): defective Sensor Cluster, short-circuit or interruption of CAN lines, load
on the CAN bus is too high

When / How often
checked:

once per loop, but not during the first 1.5 s after the power supply of
the ECU was switched on
respectively
once per loop, but not during the first 1.5 s after the power supply of
the SC was switched on by the ECU

Min. fault duration
for detection:

see description

Fault Group: CAN 2 Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Exception:
The failure is not stored during detected low voltage.

Description:

The Sensor Cluster increments a message counter (mc) and additionally transfers the message
counter value with every transmitted CAN message. A failure is detected if

mc (n) = mc (n-1) longer than 100ms.

Note: The data values of the received message will be ignored in case of an invalid message
counter value.
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6.4.1.5 CAN Message Data Checksum Monitoring

Short Description: invalid CAN message from the Sensor Cluster

Possible Cause(s): defective Sensor Cluster, short-circuit or interruption of CAN lines, load
on the CAN bus is too high, wrong CAN controller configuration

When / How often
checked:

once per loop, but not during the first 1.5 s after the power supply of
the ECU was switched on
respectively
once per loop, but not during the first 1.5 s after the power supply of
the SC was switched on by the ECU

Min. fault duration
for detection:

100 ms

Fault Group: CAN 2 Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Exception:
The failure is not stored during detected low voltage.

Description:

The checksum value of the Sensor Cluster messages is monitored by the ECU.
 A failure is detected if the calculated and received checksum values differ longer than the
specified min. fault duration.

Note: The data values of the received message will be ignored in case of an invalid checksum
value. The checksum value itself consists of values of message counter, data, status etc.
and will be calculated and sent - as attachment to each message - by the Sensor Cluster. 
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6.4.1.6 CAN Message Data Length Code (DLC) Monitoring

Short Description: CAN message with invalid DLC received from the Sensor Cluster

Possible Cause(s): defective Sensor Cluster, short-circuit or interruption of CAN lines, load
on the CAN bus is too high, wrong CAN controller (ECU or Sensor
Cluster) configuration 

When / How often
checked:

once per loop, but not during the first 1.5 s after the power supply of
the ECU was switched on
respectively
once per loop, but not during the first 1.5 s after the power supply of
the SC was switched on by the ECU

Min. fault duration
for detection:

100ms

Fault Group: CAN 2 Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Exception:
The failure is not stored during detected low voltage.

Description:

The data length code (DLC) of each sensor cluster message is monitored by the ECU. A failure is
detected if the expected and received DLC values differ longer than the specified min. fault
duration.

Note: The data values of the received message will be ignored in case of an invalid DLC value.
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6.4.2 Sensor Cluster Operating Voltage Monitoring

Short Description: supply voltage of Sensor Cluster short-circuit to GND or other voltages

Possible Cause(s): failure in cable harness, defective PC board, defective MCU hardware

When / How often
checked:

a) once per loop after power-on reset until the ECU switch on the
supply voltage of the Sensor Cluster
b) once per loop if the supply voltage is switched on after a Sensor
Cluster CAN timeout failure has already been detected, but not during
detected low voltage

Min. fault duration
for detection:

a) 2 loops
b) 4 loops

Fault Group: SC Supply Voltage Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: a) ABS44 (0X5244)
b) ABS44 (0X5244)

Description:

The Sensor Cluster is powered via the ECU. The supply voltage of the Sensor Cluster is switched
on 12 loops after each power-on reset. The MCU monitors the supply voltage output. A failure is
detected if the

a) SC supply voltage is switched off and the measured voltage output level is high.
OR b) SC supply voltage is switched on and the measured voltage output level is low

longer than the specified min fault duration.
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6.4.3 Sensor Cluster Initialization Monitoring

Short Description: Sensor Cluster status changes from ‚Initialized’ to ‚Not Initialized’

Possible Cause(s): failure in cable harness, low voltage at the power supply of the Sensor
Cluster, defective Sensor Cluster

When / How often
checked:

once per loop, but not during the first 1.5 s after the power supply of
the SC was switched on by the ECU

Min. fault duration
for detection:

1 loop

Fault Group: SC Internal Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)

Exceptions:
� The SC initialization failure is only stored if VMAX > 20 kph.
� The SC initialization failure is not stored

� during the first 3.0 s after the power supply of the
SC was switched on by the ECU

OR � if the ECU detects low or high voltage
OR � during a subsequent time of 3.0 s after the low or

high voltage at the ECU has disappeared
� The ECU low voltage information will be stored instead of the

SC initialization failure when the failure is detected and a
voltage drop at KL30 or KL15 was measured by the ECU within
the last 3.0 s, indicating a failure at the vehicle electric system
(see chapter 1).

Description:

The Sensor Cluster shall send the internal status ‚Initialized’ after completing the initialization
phase. A failure is detected if the Sensor Cluster sends the internal status ‚Not Initialized’ after
the initialization phase had been completed.
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6.4.4 Longitudinal Acceleration Sensor Plausibility Monitoring

6.4.4.1 Initial Monitoring of the Horizontal Sensor Mounting Position

Short Description: sensor signal not plausible

Possible Cause(s): defective sensor, sensor loose or not correctly mounted

When / How often
checked:

continuously after power-on reset until the vehicle speed exceeds 20
kph for the first time, but not

� if the sensor signal is invalid (Sensor Cluster Status)
OR � during diagnostics mode
OR � if the monitoring was inhibited by a corresponding

diagnostics command (e.g. the rolls tester)
OR � if the vehicle speed had exceeded 20 kph during the

actual ignition cycle
OR � if at least one overspinning wheel is detected
OR � if one of the control functions is active

Min. fault duration
for detection:

0.50 s ... 0.75 s, depending on measured acceleration signal  (see
figure below)

Fault Group: SC Longitudinal Acceleration Sensor Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)
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Description:

A vehicle acceleration signal is calculated on the basis of the wheel speed signals.
This signal is compared with the measured longitudinal acceleration signal when the difference
between the fastest and the slowest wheel speed is below 3 kph during constant driving
(calculated vehicle acceleration about 0.0 g).
A failure is detected if the absolute of the measured longitudinal acceleration signal is higher than
0.8 g longer than the specified failure detection time.
The failure detection time depends on the measured acceleration signal (see figure below).

0.75s

0.50s

0.8g 1.2g

Failure Detection Time

Measured
Acceleration
Signal

Figure 10: A_LONG --> Failure Detection Time as Function of the Measured Acceleration
Signal

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 112 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 112 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

6.4.4.2 Monitoring of the Horizontal Sensor Mounting Position

Short Description: sensor signal not plausible

Possible Cause(s): defective sensor, sensor loose or not correctly mounted

When / How often
checked:

continuously at a vehicle speed > 20 kph, but not
� if the sensor signal is invalid (Sensor Cluster Status)

OR � during diagnostics mode
OR � if the monitoring was inhibited by a corresponding

diagnostics command (e.g. the rolls tester)
OR � if at least one overspinning wheel is detected
OR � if one of the control functions is active

Min. fault duration
for detection:

1.9 s ... 6.0 s or 120.0 s, depending on the measured acceleration
signal (see figure below)

Fault Group: SC Longitudinal Acceleration Sensor Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)
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Description:

A vehicle acceleration signal is calculated on the basis of the wheel speed signals.
A failure is detected if the absolute of the measured acceleration > 0.2 g during constant driving
(calculated vehicle acceleration about 0.0 g) longer than the specified failure detection time.
The failure detection time depends on the measured acceleration signal (see figure below).

120.0s

6.0s

1.9s

0.2g 0.4g 0.6g 0.8g 1.0g 1.2g 1.27g

Failure Detection Time

Measured
Acceleration
Signal

Figure 11: A_LONG --> Failure Detection Time as Function of the Measured Acceleration Signal

A long failure detection time (insensitive failure recognition) is used up to a vehicle deceleration of
0.4 g to avoid unjustified recognition of failures i.e. when driving at a hill section or when driving
with influences of the engine drag torque.
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6.4.4.3 Monitoring of the Vertical Sensor Mounting Position

Short Description: sensor signal not plausible:
a) the sensor does not show acceleration respectively deceleration in
the vehicle moving direction
b) the sensor shows acceleration respectively deceleration with the
wrong sign

Possible Cause(s): defective sensor, sensor loose or mounting position
a) 90� turned
b) 180� turned

When / How often
checked:

continuously at a vehicle speed >
a) 20 kph,
b) 70 kph,

but not
� if the sensor signal is invalid (Sensor Cluster Status)

OR � during diagnostics mode
OR � if the monitoring was inhibited by a corresponding

diagnostics command (e.g. the rolls tester)
OR � if at least one overspinning wheel is detected
OR � if one of the control functions is active

Min. fault duration
for detection:

a) 2.00 s
b) 1.05 s

Fault Group: SC Longitudinal Acceleration Sensor Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)
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Description:

A vehicle acceleration signal is calculated on the basis of the wheel speed signals.

a) A failure is detected if the measured acceleration is about 0.0 g while the calculated vehicle
acceleration > 0.35 g respectively < - 0.35 g during the specified min. fault duration.

b) A failure is detected if the absolutes of measured acceleration and calculated vehicle
acceleration are both higher than 0.1 g while both values show  opposite signs during the
specified min. fault duration.
The monitoring is only started at vehicle speed > 70 kph to avoid erroneous failure detection
when driving in reverse.
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6.4.4.4 Monitoring of the Sensor Mounting Position during ABS Control

Short Description: sensor signal not plausible

Possible Cause(s): defective sensor, sensor loose or not correctly mounted

When / How often
checked:

The monitoring function is started 0.7 s after the entry of an ABS
control. This delay is necessary to provide settling of the vehicle
reference speed and measured acceleration signal. After this delay,
the monitoring function is activated continuously every 8 loops as long
as ABS control is active, but not:

� if the sensor signal is invalid (Sensor Cluster Status)
OR � if the monitoring was inhibited by a corresponding

diagnostics command (e.g. the rolls tester)
OR � for the remainder of the actual ABS control, if

� at least one overspinning front wheel is detected
OR � ABS pressure decrease/hold phase at one or

more wheels longer than 300 ms
OR � the deceleration of the vehicle started at a

vehicle speed < 70 kph and the sensor signal
exceeds a value of 0.1 g once

OR � the absolute value of the lateral acceleration
signal > 0.35 g

OR � the ABS control function uses wheel acceleration
criteria only

Min. fault duration
for detection:

min. 56 ms

Fault Group: SC Longitudinal Acceleration Sensor Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: ABS44 (0X5244)
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Description:

A vehicle acceleration signal is calculated on the basis of the ABS vehicle reference speed
signal’s gradient. The calculated vehicle acceleration signal is compared with the measured
acceleration signal. A failure is detected if

� the difference between the signals exceeds 0.25 g while the measured
acceleration is continuously > -0.1 g (referring to very small vehicle deceleration)
during ABS control (sensor may be mounted  in a 90� turned position).

� the difference between the signals exceeds 0.40 g while the measured
acceleration < -0.1 g during ABS control.

The signal difference evaluation is temporarily inhibited if the ABS control at the front wheels
does not lead to significant wheel speed signal reactions, namely if:

� pressure increase phase and the reaction on the preceding pressure decrease
showed a wheel acceleration of < 2.88 g.

OR � pressure decrease phase and the reaction on the preceding pressure increase
showed a wheel deceleration of < 2.88 g.

The signal difference result  will be reset if the calculated vehicle acceleration signal is  � -1.27 g
or > 0.0 g.

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 118 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 118 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

6.4.4.5 Self-Test of the Longitudinal Acceleration Sensor

Short Description: sensor output signal does not comply with the specified signal value
during active test function

Possible Cause(s): defective sensor module, PC board, PCU or MCU hardware in the
Sensor Cluster

When / How often
checked:

once at vehicle standstill, but not if
� the time between the last activation of the test function

and the detection of vehicle standstill < 1 min
OR � low or high voltage is detected by both the ECU and the

Sensor Cluster
OR � a CAN 2 communication failure is detected
OR � a longitudinal or lateral acceleration sensor failure is

detected
OR � an internal Sensor Cluster failure is detected
OR � ABS/BTRAC/ETRAC/VSP/HBA/OHB-Brake functions

are deactivated

Min. fault duration
for detection:

28 ms

Fault Group: SC Longitudinal Acceleration Sensor Failure

System Response

Functional
Effect(s):

see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: a) ABS44 (0X5244)
b) ABS44 (0X5244)

Description:

a) The internal self-test function of the acceleration sensor module in the Sensor Cluster is
described on page 66. The test function is activated by the ECU.
A failure is detected if the absolute value of the measured longitudinal acceleration signal < 1.8 g
longer than the specified min. fault duration.
b) A failure is detected if the sensor module does not activate respectively deactivate the
requested test function.
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6.4.5 Lateral Acceleration Sensor Monitoring

6.4.5.1 Lateral Acceleration Sensor Signal Offset Monitoring

Short Description: a) the lateral acceleration sensor signal is out of range when the
vehicle is standing still
b) calculated offset of lateral acceleration sensor signal is out of the
specified range

Possible Cause(s): sensor failure

When / How often
checked:

a) once per loop at vehicle standstill, but not if the sensor signal is
invalid (Sensor Cluster Status)
b) once per loop, but not if

� the sensor signal is invalid (Sensor Cluster Status)
OR � a checksum failure of the stored offset values is

detected

Min. fault duration
for detection:

a) 0.1 s
b) one loop

Fault Group: SC Lateral Acceleration Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: a) VSC32 (0X5232)
b) VSC32 (0X5232)
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Description:

a) The measured lateral acceleration is monitored if the vehicle is standing still (vehicle speed <
1.0 kph) . A failure is detected if

| measured lateral acceleration | > 7.0 m/s²

during the specified min. fault duration.

b) The lateral acceleration signal has an offset which is given by

• the specified sensor offset
• an offset due to the signal conditioning circuit in the Sensor Cluster
• an offset due to the mounting of the sensor.

The lateral acceleration sensor signal offset is calculated and monitored by using a long time
adjustment procedure and it is stored in the non-volatile memory of the ECU. After each power-
on reset the offset calculation starts with the stored offset value of the last ignition cycle. The
calculation is stopped if the sensor signal is invalid (Sensor Cluster Status).

A failure is detected if the absolute value of the calculated lateral acceleration sensor signal offset
is higher than 1.7 m/s².
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6.4.5.2 Lateral Acceleration Sensor Signal Plausibility Monitoring

Short Description: unplausible lateral acceleration sensor signal

Possible Cause(s): incorrectly mounted sensor, sensor loose, sensor failure, interruption
of the ground connection

When / How often
checked:

once per loop if vehicle speed is above 10.8 kph, but not
� if the sensor signal is invalid (Sensor Cluster Status)

OR � during skidding
OR � reverse driving
OR          � before SWA caliberation completed
OR          �    If AYC is disabled by Cdiff lock

Min. fault duration
for detection:

0.5 - 1.75 s (see description)

Fault Group: SC Lateral Acceleration Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

if ETRAC/VSC functions are disabled by CDIFF Lock Switch:
TRAC/VSC  warning lamps will not be turned on;

if ETRAC/VSC functions is enabled by CDIFF Lock Switch and at this
time a suspicion of a sensor failure is active: 
TRAC/VSC warning lamps will be turned on

DTC: if ETRAC/VSC functions are disabled by CDIFF Lock Switch:
no DTC
if ETRAC/VSC functions is enabled by CDIFF Lock Switch and at this
time a suspicion of a sensor failure is active: 
VSC32 (0X5232) is set

Description:

A lateral acceleration reference signal is calculated from the wheel speeds, the steering angle
and the yaw rate signals to observe the lateral acceleration sensor signal. The difference
between the reference signal and the sensor signal is evaluated for failure detection 
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A failure is detected if one of the following conditions is true:

driving
maneuver

failure must be
detected, if

failure may be
detected, if

detection time

constant speed
without turning
driving

|difference| > 6 m/s² |difference| > 3 m/s² 1.75 s

maneuvers with
variable speed
and steering

|difference| > 11 m/s² |difference| > 4 m/s² 1.75 s
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6.4.5.3 Self-Test of the Lateral Acceleration Sensor

Short Description: sensor output signal does not comply with the specified signal value
during active test function

Possible Cause(s): a) electrical failure in the lateral acceleration sensor module, 
b) defective PC board, defective PCU

When / How often
checked:

once at vehicle standstill, but not if
� the time between the last activation of the test function

and the detection of vehicle standstill < 1 min
OR � low or high voltage is detected by both the ECU and the

Sensor Cluster
OR � a CAN 2 communication failure is detected
OR � a longitudinal or lateral acceleration sensor failure is

detected
OR � an internal Sensor Cluster failure is detected
OR � ABS/BTRAC/ETRAC/VSP/HBA/OHB-Brake functions

are deactivated

Min. fault duration
for detection:

28 ms

Fault Group: SC Lateral Acceleration Sensor Failure

System Response

Functional
Effect(s):

a) deactivate BTRAC/ETRAC/VSC functions
b) see glossary - Functional Effect(s) - Sensor Cluster Failure

Warning
Lamp(s):

a) turn on TRAC/VSC/VSC OFF warning lamps
b) see glossary - Warning Lamp(s) - Sensor Cluster Failure

DTC: a) VSC32 (0X5232)
b) ABS44 (0X5244)

Description:

a) The internal self-test function of the acceleration sensor module in the Sensor Cluster is
described on page 66. The test function is activated by the ECU.
A failure is detected if the absolute value of the measured lateral acceleration signal < 1.8 g
longer than the specified min. fault duration.

b) A failure is detected if the sensor module does not activate respectively deactivate the
requested test function.
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6.4.6 Yaw Rate Sensor Monitoring

6.4.6.1 Extended Electrical Monitoring of Yaw Rate Sensor

Short Description: yaw rate sensor signal out of range

Possible Cause(s): sensor failure, defective Sensor Cluster

When / How often
checked:

once per loop, but not
� during active test function of the yaw rate sensor

module
OR � if the sensor supply voltage (SC) is out of range

Min. fault duration
for detection:

0.75 s

Fault Group: SC Yaw Rate Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC34 (0X5234)

Description:

Additionally to the electrical monitoring function implemented in the SC (see chapter 5.4.5.1), the
ECU monitors the yaw rate sensor signal in case of

� no signal step detected
AND � AYC function is available
AND � no reverse driving detected
AND � no skidding maneuver detected

A failure is detected if the status message from the Sensor Cluster tells that the sensor signal is
within the upper or lower fault range longer than the specified min. fault duration.
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6.4.6.2 Yaw Rate Sensor Signal Offset Monitoring

Short Description: a) measured output signal of yaw rate sensor is out of the specified
zero point range when the vehicle is standing still
b) calculated zero point of the yaw rate sensor is out of the specified
range

Possible Cause(s): sensor failure

When / How often
checked:

a) once per loop at vehicle standstill, but not
� if the sensor signal is invalid (Sensor Cluster Status)
� during skidding

b) once per loop

Min. fault duration
for detection:

a) see description below
b) one loop

Fault Group: SC Yaw Rate Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: a) VSC34 (0X5234)
b) VSC34 (0X5234)
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Description:

a) The measured yaw rate sensor signal is monitored when the vehicle is standing still and the
topical sensor signal value is latched once per loop if the signal is constant.

A failure is detected if the absolute value of the yaw rate sensor signal is continuously

� higher than 20.0 �/s longer than 0.1 s.
(The monitoring threshold depends on the maximum zero-point failure of the sensor
signal, the failure of the signal conditioning circuit in the ECU and the maximum signal
input if the vehicle is standing on a turn table.)

OR � higher than 10.0 �/s during the last 5.0 s before vehicle drive-off.
(The monitoring threshold depends on the maximum zero-point failure of the sensor
signal and the failure of the signal conditioning circuit in the ECU.)

Additional, a failure is detected during vehicle drive-off if the difference between the measured
yaw rate sensor signal and the latched signal value during vehicle stand-still is

� higher than 13.0 �/s.
(The monitoring threshold depends on the maximum zero-point failure of the sensor
signal that depends on the temperature, the failure of the signal conditioning circuit in the
ECU and the maximum signal input which could happened at a vehicle speed lower than
1.0 kph.)

b) The zero point of the yaw rate sensor signal is learned by software each time after power-on
reset. Different learning algorithms are used to calculate the yaw rate sensor offset during the
varying situations like vehicle standing still, vehicle drive-off or vehicle driving.

A failure is detected if the absolute value of the calculated yaw rate sensor offset is higher than
6.0�/s.
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6.4.6.3 Yaw Rate Sensor Signal Plausibility Monitoring

Short Description: unplausible yaw rate sensor signal

Possible Cause(s): incorrectly mounted sensors, loose sensor, sensor failure, interruption
of the ground connection

When / How often
checked:

once per loop if the vehicle speed is above 10.8 kph, but not
� if the sensor signal is invalid (Sensor Cluster Status)

OR � during skidding
OR � reverse driving
OR          � before SWA caliberation completed
OR          �    If AYC is disabled by Cdiff lock

Min. fault duration
for detection:

0.25 - 1.75 s (see description)

Fault Group: SC Yaw Rate Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

if ETRAC/VSC functions are disabled by CDIFF Lock Switch:
TRAC/VSC  warning lamps will not be turned on;

if ETRAC/VSC functions is enabled by CDIFF Lock Switch and at this
time a suspicion of a sensor failure is active: 
TRAC/VSC  warning lamps will be turned on

DTC: if ETRAC/VSC functions are disabled by CDIFF Lock Switch:
no DTC

if ETRAC/VSC functions is enabled by CDIFF Lock Switch  at this time
a suspicion of a sensor failure is active: 
VSC34 (0X5234) is set
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Description:

A yaw rate reference signal is calculated from the wheel speeds, the steering angle and the
lateral acceleration signals to observe the yaw rate sensor signal. The difference between the
reference signal and the sensor signal, and the gradient of the measured sensor signal is
evaluated for the failure detection.

A failure is detected if one of the following conditions is true:

driving
maneuver

failure must be
detected, if

failure may be
detected, if

detection time

constant speed
without turning
driving

|difference| > 10�/s |difference| > 4�/s |gradient| > 540�/s²
0.25 s
|gradient| < 540�/s²
0.5 s

fixed radius
constant speed
driving

|difference| > 13�/s |difference| > 7�/s |gradient| > 540�/s²
0.25 s
|gradient| < 540�/s²
0.5 s

maneuvers with
variable speed
and steering

|difference| > 53�/s |difference| > 17�/s |gradient| > 1440�/s²
0.25 s
|gradient| < 1440�/s²
1.75 s
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6.4.6.4 Commanded Build-In-Test of the Yaw Rate Sensor

Short Description: sensor output signal does not comply with the specified signal value
during active test function

Possible Cause(s): electrical failure in the yaw rate sensor module, defective PC board,
defective PCU

When / How often
checked:

once at vehicle standstill, but not if
� the time between the last activation of the test function

and the detection of vehicle standstill < 1 min
OR � low or high voltage is detected by both the ECU and the

Sensor Cluster
OR � a CAN 2 communication failure is detected
OR � a yaw rate sensor failure is detected
OR � an internal Sensor Cluster failure is detected
OR � ABS/BTRAC/ETRAC/VSC/HBA/OHB-Brake functions

are deactivated

Min. fault duration
for detection:

100 ms

Fault Group: SC Yaw Rate Sensor Failure

System Response

Functional
Effect(s):

deactivate ABS/BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on ABS/TRAC/VSC/VSC OFF warning lamps

DTC: a) VSC 34 (5234)
b) ABS 44 (5244)
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Description:

a) The internal commanded build-in-test function of the acceleration sensor module in the Sensor
Cluster is described on page 124. The test function is activated by the ECU.
A failure is detected if the

� measured offset < 4.5 �/s respectively > 42.5�/s
OR � monitoring circuit of the yaw rate sensor module does not indicate an

internal sensor failure

longer than the specified min. fault duration.

b) A failure is detected if the sensor module does not activate respectively deactivate the
requested test function.
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6.5 Steering Wheel Angle Sensor Monitoring (TOYOTA)

6.5.1 Steering Wheel Angle Sensor Signal Plausibility Monitoring

Short Description: unplausible steering wheel angle sensor signal

Possible Cause(s): wrong position of the vehicle track, incorrectly mounted sensor, sensor
loose

When / How often
checked:

once per loop if the vehicle speed is above 10.8 kph, but not
� during detected low voltage

OR � during maneuvers with variable speed and steering
OR � during skidding
OR � during reverse driving
OR          � before SWA caliberation completed
OR          �    If AYC is disabled by Cdiff lock
started after a signal settling time of 1.8 s after power-on reset

Min. fault duration
for detection:

1.75 s

Fault Group: Steering Wheel Angle Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

if ETRAC/VSC functions are disabled by CDIFF Lock Switch:
TRAC/VSC  warning lamps will not be turned on;

if ETRAC/VSC functions is enabled by CDIFF Lock Switch and at this
time a suspicion of a sensor failure is active: 
TRAC/VSC  warning lamps will be turned on

DTC: if ETRAC/VSC functions are disabled by CDIFF Lock Switch:
no DTC

if ETRAC/VSC functions is enabled by CDIFF Lock Switch and at this
time a suspicion of a sensor failure is active: 
VSC31 (0X5231) is set
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Description:

A steering angle reference signal is calculated from the wheel speeds, the lateral acceleration
and the yaw rate to observe the steering wheel angle sensor. The difference between the
reference signal and the steering angle sensor signal is evaluated.

A failure is detected during steady-state straight ahead driving if one of the following conditions is
true

� |longitudinal acceleration| > 0.1 g
AND � |difference| > 1.0�

OR
� -0.1 g � longitudinal acceleration � -0.05 g

OR  0.0 g � longitudinal acceleration �   0.1 g
AND � |difference| > 3.0�

OR
� -0.05 g < longitudinal acceleration < 0.0 g

AND � |difference| > 6.0�

longer than the specified min. fault duration.
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6.5.2 Monitoring NVRAM Checksum 

Short Description: NVRAM checksum of SWAS data fails

Possible Cause(s): EEPROM was corrupted

When / How often
checked:

once at the beginning of ignition

Min. fault duration
for detection:

see description below

Fault Group: Internal Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions; disable SWAS offset
calibration

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC36 (0X5362)

Description:
The calibration values of the Steering Wheel Angle Sensor and a checksum of these values are
stored in the non-volatile memory of the ECU. The ECU reads the stored SWAS calibration
values and calculates the checksum. The calculated checksum is compared with the stored
checksum. A failure is detected if the checksum differs.

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 134 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 134 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

6.5.3 SWAS Communication Monitoring

Short Description: invalid communication from the steering wheel angle sensor to the TL
ECU indicated by the message ID 21h,byte 5 bit 4.

Possible Cause(s): SWAS communication failure between SWAS and TL ECU 

When / How often
checked:

every received CAN message, started 1.8 s after each power-on reset,
but not during

� detected low voltage

Min. fault duration
for detection:

1.2s 

Fault Group: Steering Wheel Angle Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions
no SWAS calibration
(refer to description below)

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps
(refer to description below)

DTC: VSC35 (0X5335)

Description:

The SWAS communication of the steering wheel angle sensor is monitored by the ECU.
If the SWAS sends a specific data “SWAS communication failure between SWAS and TL ECU”
for 1.2 seconds, the above mentioned failure will be set.
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6.5.4 Monitoring SWAS Signal Continuity

Short Description: the SWAS signal continuity fails

Possible Cause(s): SWAS or BUS communication failure

When / How often
checked:

no response after 15 s after ECU request

Min. fault duration
for detection:

see description below

Fault Group: Steering Wheel Angle Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions; disable SWAS offset
calibration

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC31 (0X5231)

Description:
Once the power supply of SWAS  was interrupted or SWAS speed exceeds 1800 degree/s (say,
SWAS misses the angle), SWAS sets failure bit. In this case the ECU has to calculate the SWAS
calibration again.

After SWAS offset is calibrated, the ECU requests continuity from SWAS. The communication
takes 1.6 s in general. A failure is detected if there is no response within 15 s.
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6.5.5 Monitoring SWAS Mirror Data

Short Description: In the CAN1 SWAS message (ID 21h),a failure is detected if an invalid
SWAS mirror data or an invalid SWAS Continuity Mirror bit are
received

Possible Cause(s): SWAS Mirror data does not match SWAS data
SWAS Continuity Mirror bit does not match SWAS Continuity bit

When / How often
checked:

1.8 s after ignition on, every  time SWAS message is received (every
10 ms)

Min. fault duration
for detection:

1.2 s

Fault Group: Steering Wheel Angle Sensor Failure

System Response

Functional
Effect(s):

disable SWAS offset calibration

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC31 (0X5231)

Description:

The VSC ECU must assure that the SWAS data is not corrupted in transmission from the SWAS
to the VSC ECU. The SWAS Mirror data should equla the bitwise compliment of the SWA data. If
it does not for a period of 1.2 seconds, then the SWAS data is considered invaild and a failure is
set.

The SWAS Continuity Mirror bit is invalid only when the SWAS Continuity bit is 0 and the SWAS
Continuity Mirror bit is 0 for more than 1.2 s
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6.5.6 SWAS Malfunction Detection

Short Description: Any of the Error Bits of the SWAS are set in CAN message ID 021h

Possible Cause(s): Error bits like “Led open circuit” (byte 5 bit 0), “Overflow” (byte 5 bit 1),
“Three-time failure count” (byte 5 bit 2) are set

When / How often
checked:

1.8 s after ignition on, every  time engine message is received (every
10 ms)

Min. fault duration
for detection:

1.2 s

Fault Group: Steering Wheel Angle Sensor Failure

System Response

Functional
Effect(s):

SWAS offset calibration is not activated

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC31 (0X5231)

Description:

System   will set failure if one of the above mentioned SWAS error bits appears for longer than
1.2 s.
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6.5.7 Monitoring Battery of Steering Wheel Angle Sensor

Short Description: In the CAN message 021h, byte 5, bit 3, “Battery Open Circuit” is set
for 1.2 seconds, a failure is recognized

Possible Cause(s): Battery Open Circuit to Steering Wheel Angle Sensor

When / How often
checked:

10 ms

Min. fault duration
for detection:

1.2 s

Fault Group: Steering Wheel Angle Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC31 (0X5231)

Description:

In the CAN message 021h, byte 5, bit 3, if a ”Battery Open Circuit” failure is set for 1.2 seconds
then a failure is recognized and the AYC and TCS functions are disabled .This failure is also set
in case of undervoltage situation (Refer section 1.0)
SPECIAL NOTE: This DTC is cleared automatically when the failure condition is removed.
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6.5.8 Steering Wheel Angle Sensor Signal Offset Monitoring

Short Description: measured output signal of steering wheel angle sensor is out of range

Possible Cause(s): vehicle track de-adjusted, wrong mounting position of the sensor,
loose sensor

When / How often
checked:

once per loop, started 1.8 s after power-on reset, but not if
� a CAN timeout failure is detected

OR � a failure is detected by the steering wheel angle sensor

Min. fault duration
for detection:

one loop

Fault Group: Steering Wheel Angle Sensor Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC31 (0X5231)

Description:

A failure is detected if the absolute value of the compensated steering wheel angle > 720�.
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6.6 Signal Dynamic Monitoring of A_LAT, YRS and SWAS Signals

Short Description: unplausible sensor signal: one of the sensor signals remains constant
while the other two signals show corresponding signal dynamic

Possible Cause(s): incorrectly mounted sensor, sensor loose, sensor defective

When / How often
checked:

after a signal settling time of 1.8 s after power-on reset, each time
when a change from straight ahead driving into a curve is detected at
vehicle speed above 10.8 kph, but not

� if the sensor supply voltage is out of range
OR � during skidding
OR � reverse driving
OR � if AYC is deactivated
OR          � before SWA caliberation completed
OR          �    If AYC is disabled by Cdiff lock

Min. fault duration
for detection:

2 s

Fault Group: A_LAT / YRS / SWAS Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: � VSC34 (0X5234)
OR � VSC32 (0X5232)
OR � VSC31 (0X5231)

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 141 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 141 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

Description:

The conformance of the yaw rate, lateral acceleration and steering angle signals dynamic is
monitored by comparison of the signal shifts during curves. The function is started when a curve
is detected after driving straight ahead for at least 1 s.
A curve is detected if 2 of the 3 signals exceed the following thresholds:

|Filtered yaw rate| >  4.0 �/s
|Filtered lateral accel.| >  0.15 g
|Filtered steering angle| >  1.0 �
(At the front wheels)

Due to the varying timing of signal changes, integrators are used to accumulate the signal’s
deviations from straight ahead driving. The signal changes are integrated separately. The
integrated values are compared after a settling time of 2 s.
A failure is detected during a detection time window if one integrator value is below the integrator
“low” threshold (indicating  insufficient signal dynamic) while the integrator values of the 2 other
signals are higher than the “high” thresholds. 
The failure detection time window for the signal comparison varies from 1 loop (once after the
settling time is finished) up to 4s, depending on the vehicle velocity.

The signal settling time is always 2 s. The subsequent failure detection window is:

1 loop  at vehicle speed < 100 kph
1 loop + 1 s * (vehicle speed -100 kph) / 25 kph at 100 kph < vehicle speed < 200 kph
4 s at vehicle speed > 200 kph

Signal: “low” thresholds: “high” thresholds:

Yaw rate 1.30 �/s 5.70 �/s
Lateral acceleration 0.02 g 0.16 g
Steering angle 0.17 � 3.40 �

The integrators are reset when straight ahead driving is detected again.
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6.7 Delta S Sensor

The Delta S Sensor measures a relative travel between the booster push rod and the booster
membrane.

6.7.1 Electrical Monitoring of Delta S Sensor

Short Description: travel sensor signal is within the fault area

Possible Cause(s): sensor failure, failure in sensor wiring

When / How often
checked:

once a loop; the following conditions are checked for the execution of
the tests:

� 100ms set-up time after ignition-on
� sensor supply voltage is reliable

Min. fault duration
for detection:

100 ms

Fault Group: Delta S Sensor failure

System Response

Functional
Effect(s):

deactivateOHB function, provided Booster failure has not been
detected

Warning
Lamp(s):

refer to figure below, “DELTA S --> Related Warning Lamps in case of
failure” 

DTC: ABS47 (0X5247)

Description:

Electrical Monitoring: The normal signal characteristic of the sensor is shown in the figure
below (DELTA S --> Output Voltage of an undamaged sensor”). If there is an electrical failure the
signal is driven to the upper or lower tolerance band. The bands are as defined in the
figure(“DELTA S -->Output Voltage of a damaged sensor”)
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Figure 12 DELTA S --> Output Voltage of an undamaged sensor
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Figure 13 DELTA S -->Output Voltage of a damaged sensor
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Booster

Delta-S-
Sensor

EBD

ABS

Warning
    Lamp

Failure

ABS-
Lamp

VSC /
TRAC-
Lamp

Lamp turned on

Lamp turned off

EBD/
OHB -
Brake-
Lamp

If the signal is in the upper or lower faultband for more than 100 ms, the sensor is declared as
faulty. The failure causes the warn lamps to be turned on as illustrated in the table below:

Figure      DELTAS–> Related warning lamps in case of failures

The hydraulic pump is activated every time the brake is pressed.
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6.7.2 Plausibility Monitoring of Delta S Sensor

Short Description: monitoring the Delta S Sensor signal for plausibility with TMC pressure

Possible Cause(s): sensor failure, failure in sensor wiring, slider movement not smooth

When / How often
checked:

once a loop; the following conditions are checked for the execution of
the tests:

� 300ms set-up time after ignition-on
� sensor supply voltage is reliable

Min. fault duration
for detection:

5 brake pedal presses

Fault Group: Delta S Sensor failure

System Response

Functional
Effect(s):

deactivate OHB function provided Booster failure has not been
detected

Warning
Lamp(s):

see figure above “DELTA S --> Related Warning Lamps in case of
failure” at chapter “Electrical Monitoring of Delta S Sensor” 

DTC: ABS47 (0X5247)

Description:

The following conditions are checked before carrying out the test
� TMC pressure must be less than 3 bars
� Pressure sensor is reliable
� Ignition should not be disabled
� No booster failure
� Waiting time of 500ms after control function activity
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time

 ds
/mm

Figure 15 DELTA S --> Difference travel performance during brake pedal actuation 

The area below the ds curve is compared against the TMC pressure value. For every 5 bar
increase in TMC pressure, the delta-s integrated area should increase by at least 1 sq mm. If the
above criteria is not satisfied for 3 continuous brake presses, failure is reported. Additionally the
positive maximum gradients of pressure are compared with the positive maximum gradients of
ds. If either  of the values deviates with respect to each other from a predefined value (pressure
grad > 12 bar and ds < 0.8mm  or pressure grad > 5 bar and ds < 0.1mm),for 5 continuous brake
presses, the Delta-s sensor is faulty. The hydraulic pump is turned on to provide the extra braking
power required to meet the legal requirements.
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6.7.3 Monitoring of Delta S Sensor for jammed Condition

Short Description: monitoring the sensor for jammed state

Possible Cause(s): spring damaged, failure in sensor wiring, mechanical jam of the sensor

When / How often
checked:

once a loop; the following conditions are checked for the execution of
the tests:

� 300ms initial set-up time after ignition-on
� sensor supply voltage is reliable

Min. fault duration
for detection:

400 ms for a short jam and 450 ms for a long jam

Fault Group: Delta S Sensor failure

System Response

Functional
Effect(s):

deactivateOHB function provided Booster failure has not been
detected

Warning
Lamp(s):

see figure above “DELTA S --> Related Warning Lamps in case of
failure” at chapter “Electrical Monitoring of Delta S Sensor” 

DTC: ABS47 (0X5247)

Description:

A software check is made to determine if the Delta S Sensor is jammed (e.g. fixed without
considerable movement). This could also occur if there is a mechanical failure of the Delta S
Sensor assembly (e.g. spring damage). 

The following conditions are checked before carrying out the test
� TMC pressure must be less than 3 bars
� Pressure sensor is reliable
� Ignition should not be disabled
� Engine speed above 600 rpm
� No booster failure
� Waiting time of 500ms after control function activity
� BMS/BLS is passive (BLS only if BMS is not present)
� BMS/BLS is reliable (BLS only if BMS is not present)

If all the above conditions are met, an error is reported if the Delta S Sensor signal is:
� greater than the acceptable value (0.8 mm relative to zero offset in the forward

direction), for 400 ms, without appreciable movement (short jam error)
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� greater than the acceptable value (0.8 mm relative to zero offset in the forward
direction) with oscillations, for 450 ms (long jam error)
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6.7.4 Monitoring of Signal Deviation

Short Description: monitoring the Delta S Sensor for continuous oscillation in output

Possible Cause(s): sensor failure, failure in sensor wiring, electrical failure 

When / How often
checked:

once a loop; the following conditions are checked for the execution of
the tests:

� 300ms initial set-up time after ignition-on
� sensor supply voltage is reliable

Min. fault duration
for detection:

500 ms

Fault Group: Delta S Sensor failure

System Response

Functional
Effect(s):

deactivate OHB function provided booster failure has been not been
detected

Warning
Lamp(s):

see figure above “DELTA S --> Related Warning Lamps in case of
failure” at chapter “Electrical Monitoring of Delta S Sensor” 

DTC: ABS47 (0X5247)

Description:

Output oscillation check: 
If the output of the Delta S Sensor is continuously oscillating for more than 500 ms with a
gradient of more than 800 �m/loop, without any change in status of  BMS/ BLS or without any
considerable change in TMC pressure sensor, the Delta S Sensor is declared faulty.

The following conditions are checked before carrying out the test
� TMC pressure gradient must be less than 0.4 bars/loop
� Pressure sensor is reliable
� Ignition should not be disabled
� No booster failure
� Waiting time of 500ms after control function activity
� BMS/BLS is passive (BLS only if BMS is not present)
� BMS/BLS is reliable (BLS only if BMS is not present)
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6.7.5 Offset Calibration Failure of Delta S Sensor

Short Description: monitoring the Delta S Sensor for calibration failure (zero offset
deviation)

Possible Cause(s): sensor failure, failure in sensor wiring, electrical or/and mechanical
failure

When / How often
checked:

once a loop

Min. fault duration
for detection:

3 min

Fault Group: Delta S Sensor failure

System Response

Functional
Effect(s):

deactivate OHB function provided Booster failure has not been
detected

Warning
Lamp(s):

see figure above “DELTA S --> Related Warning Lamps in case of
failure” at chapter “Electrical Monitoring of Delta S Sensor”

DTC: ABS47 (0X5247)

Description:

As long as the ignition remains on, the current zero position of the Delta S Sensor is “ learned “
based on the following conditions:

� The output of the Delta S Sensor remains constant for at least 1.5 s
� Ignition must not be disabled
� Vehicle speed must be greater than 8 kph
� Delta S Sensor must output must be reliable
� Settling time of 1sec after any control function activity
� System must not be running in diagnostic mode
� TMC pressure < 3 bar
� BMS/BLS is passive (BLS only if BMS is present)
� BMS/BLS is reliable (BLS only if BMS is present)

If the learned Delta S Sensor offset drifts more than 0.75 mm from the initial offset in the forward 
or reverse direction, failure is reported.

Moushumi
Karmarkar

Digitally signed by 
Moushumi
Karmarkar
DN: cn=Moushumi 
Karmarkar, c=US
Date: 2003.03.12 
16:00:12 -05'00'完全性が不明で

す

Peter Olejnik
Digitally signed 
by Peter Olejnik
DN: cn=Peter 
Olejnik, c=US
Date: 2003.03.12 
16:06:04 -05'00'完全性が不明で

す

1205660
テキストボックス
Attachment-Response 12-g

1205660
テキストボックス
CONFIDENTIAL BUSINESS INFORMATION

1205660
テキストボックス
                                                                         CONFIDENTIAL BUSINESS INFORMATION



C
O

N
F

ID
E

N
T

IA
L

 A
N

D
 P

R
O

P
R

IE
T

A
R

Y
P

R
O

P
E

R
T

Y
 O

F
 C

O
N

T
IN

E
N

T
A

L
 T

E
V

E
S

 A
G

 &
 C

O
. O

H
G

A
L

L
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

T
hi

s 
In

fo
rm

at
io

n 
ca

rr
ie

r 
an

d 
th

e 
in

fo
rm

at
io

n 
it 

co
nt

ai
ns

 a
re

 th
e 

pr
op

er
ty

 o
f C

on
tin

en
ta

l T
ev

es
 A

G
 &

 C
o.

 o
H

G
 (

T
E

V
E

S
).

 A
ny

 r
ep

ro
du

ct
io

n,
 d

is
cl

os
ur

e 
or

 u
se

 o
f e

ith
er

 is
 p

ro
hi

bi
te

d 
w

ith
ou

t t
he

 p
rio

r 
w

rit
te

n 
co

ns
en

t o
f T

E
V

E
S

. T
E

V
E

S
 r

es
er

ve
 w

or
ld

w
id

e 
al

l r
ig

ht
s 

al
so

 in
 c

as
e 

of
in

du
st

ria
l p

ro
pe

rt
y 

rig
ht

s 
be

in
g 

gr
an

te
d.

 T
he

 s
am

e 
pr

ov
is

io
ns

 a
pp

ly
 to

 a
ny

 o
ra

l c
om

m
un

ic
at

io
ns

 r
el

at
ed

 th
er

et
o 

ac
co

rd
in

gl
y.

V
E

R
T

R
A

U
L

IC
H

E
IG

E
N

T
U

M
 D

E
R

 C
O

N
T

IN
E

N
T

A
L

 T
E

V
E

S
 A

G
 &

 C
O

. O
H

G
A

L
L

E
 R

E
C

H
T

E
 V

O
R

B
E

H
A

L
T

E
N

D
ie

se
r 

In
fo

rm
at

io
ns

tr
äg

er
 u

nd
 d

ie
 d

ar
in

 e
nt

ha
lte

ne
n 

In
fo

rm
at

io
ne

n 
si

nd
 E

ig
en

tu
m

 v
on

 C
on

tin
en

ta
l T

ev
es

 A
G

 &
 C

o.
 o

H
G

 (
T

E
V

E
S

).
 J

eg
lic

he
 V

er
vi

el
fä

lti
gu

ng
, O

ffe
nb

ar
un

g 
od

er
 B

en
ut

zu
ng

 d
ie

se
r 

In
fo

rm
at

io
ne

n 
is

t o
hn

e 
vo

rh
er

ig
e 

sc
hr

ift
lic

he
Z

us
tim

m
un

g 
vo

n 
T

E
V

E
S

 v
er

bo
te

n.
 T

E
V

E
S

be
hä

lt 
si

ch
 w

el
tw

ei
t a

lle
 R

ec
ht

e 
au

ch
 fü

r 
de

n 
F

al
l d

er
 E

rt
ei

lu
ng

 v
on

 g
ew

er
bl

ic
he

n 
S

ch
ut

zr
ec

ht
en

 v
or

. D
ie

 g
le

ic
he

n 
R

eg
el

un
ge

n 
ge

lte
n 

fü
r 

di
es

be
zü

gl
ic

he
 m

ün
dl

ic
he

 M
itt

ei
lu

ng
en

 e
nt

sp
re

ch
en

d. �
Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 151 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 151 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

7 Monitoring of Switch Signal Inputs

7.1 Brake Light Switch Monitoring

7.1.1 Brake Light Switch Plausibility Monitoring (STANDARD, DTC Only)

Short Description: unplausible signal of brake light switch

Possible Cause(s): mechanical switch failure, failure in switch wiring

When / How often
checked:

once per loop

Min. fault duration
for detection:

see description below

Fault Group: Brake Light Switch Failure

System Response

Functional
Effect(s):

no

Warning
Lamp(s):

no

DTC: ABS49 (0X5249)

Description:

A defective brake light switch (BLS) is assumed

� if the BLS is continuously active for more than 6 minutes when driving faster than
20 kph.

OR � after four cycles of acceleration up to a vehicle speed higher than 40 kph and
deceleration down to a vehicle speed lower than 3 kph and no signal change from
inactive to active brake light switch was detected.
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7.2 Booster Micro Switch Monitoring

The booster micro switch monitoring function refers to the figure below:

MCU

BPFS_NC

BPFS_NO

BPFS_SIG

inactive Booster
Micro Switch

UIGN

ECUintern extern

Figure 16: BMS –> Schematic Diagram of BMS Monitoring Circuit
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Different failure detection modes will be executed depending on the booster micro switch signals:

Booster Micro Switch
Signals

Description Failure Detection
Mode

BPFS_NC BPFS_NO

0 0 booster micro switch is changing
(intermediate state; may be

static) or short circuit to GND

no failure detection
possible

0 1 active booster micro switch no failure detection
possible

1 0 inactive booster micro switch plausibility monitoring

1 1 short circuit to supply voltage electrical monitoring
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7.2.1 Electrical Monitoring of Booster Micro Switch

Short Description: a) booster micro switch signals are invalid
b) booster micro switch signal not available

Possible Cause(s): a) failure in switch wiring, defective PC board
b) supply voltage of booster micro switch too low, defective PC board

When / How often
checked:

a) once per loop
b) once per loop during read access to the input port

Min. fault duration
for detection:

a) 98 ms
b) 1.0 s

Fault Group: Booster Micro Switch Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: a) VSC63 (0X5363)
b) low voltage information will be stored (see chapter 1)
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Description:

a) A failure is detected if both contacts of the booster micro switch are at high level (BPFS_NC=
BPFS_NO=1) longer than the min. fault duration.

b) The booster micro switch is powered via the ignition line (KL15). The switch input signal is
marked as „Not Available“ by the hardware if the ignition voltage is too low during a read access
of the input port. A failure is detected if the booster micro switch input signal is „Not Available“
longer than the min. fault duration.
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7.2.2 Booster Micro Switch Plausibility Monitoring

7.2.2.1 Monitoring of Booster Micro Switch versus Measured Brake Pressure Gradient

Short Description: a) switching time of booster micro switch is out of valid range
b) booster micro switch is inactive while brake is applied

Possible Cause(s): mechanical fault of the booster micro switch, failure in switch wiring,
defective ECU

When / How often
checked:

once per loop, but not
� if the sensor supply voltage is out of range

OR � during a settling time of 1.8 s after power-on reset
OR � if the booster is activated by any of the control functions

or during diagnostics mode
OR � during the first 1s after a booster activation

Min. fault duration
for detection:

a) 91 ms
b) 150 ms

Fault Group: Booster Micro Switch Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: a) VSC63 (0X5363)
b) VSC63 (0X5363)
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Description:

a) The switching time monitoring of the booster micro switch evaluates the duration of the
intermediate state when the brake pressure increases. A failure is detected if

� both booster micro switch signals are at low level (BPFS_NC= BPFS_NO=0)
AND � the measured pressure sensor signal gradient > 50 bar/s and the signal is not

disturbed

longer than the specified min. fault duration.

b) The booster micro switch status shall indicate an applied brake when the brake pressure
increases. A failure is detected if

� the booster micro switch is inactive
AND � the brake light switch is active or disturbed
AND � the measured pressure sensor signal gradient > 50 bar/s once
AND � the measured pressure sensor signal gradient remains > 30 bar/s

longer than the specified min. fault duration.
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7.2.2.2 Monitoring of Booster Micro Switch versus Measured Brake Pressure

Short Description: unplausible signal of booster micro switch

Possible Cause(s): mechanical fault of the booster micro switch, failure in switch wiring,
defective ECU

When / How often
checked:

once per loop, but not
� if the sensor supply voltage is out of range

OR � if the pressure sensor signals are out of range
OR � during AYC
OR � if the booster is activated by any of the control functions

or during diagnostics mode
OR � during the first 1 s after a booster activation
started after a signal settling time of 0.5 s if the sensor supply voltage
is valid again

Min. fault duration
for detection:

0.6 s

Fault Group: Booster Micro Switch Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC63 (0X5363)

Description:

A failure is detected if the booster micro switch does not show brake activation while the
measured brake pressure > 12 bar longer than the specified min. fault duration.
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7.3 Reverse Gear Switch Monitoring

Short Description: unplausible signal of reverse gear switch[02]

Possible Cause(s): defective reverse gear switch, failure in switch wiring

When / How often
checked:

once per loop during fixed radius constant speed driving at a vehicle
speed of > 40 kph, but not

� during detected low voltage
OR � during skidding

Min. fault duration
for detection:

1.0 s

Fault Group: Reverse Gear Switch Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC37 (0X5207)
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Description:

a) Forward driving is recognized, if the following conditions are all fulfilled:[02]

� fixed radius constant speed driving is detected
AND � difference between yaw rate reference signal and yaw rate sensor signal < 5�/s
AND � the gradient of this difference < 10�/s²

A failure is detected, if the reverse gear switch is active for more than one second during
recognized forward driving and vehicle speed > 40 kph.
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8.1 Monitoring of CAN 1 Message “Engine Qualifier”

Short Description: if the engine qualifier bit is set longer than the expected duration time,
a failure is recognized

Possible Cause(s): failure in throttle control system, communication failure between TL
ECU and VSC ECU; communication failure from engine control ECU
to TL ECU; failure in engine revolution signal; communication failure
from TL ECU to engine control ECU; failure in engine; failure in
checksum or frame counter in CAN data; brake fluid level is low or
open circuit in brake fluid level switch

When / How often
checked:

1.8 s after ignition on, every  time engine message is received (every
10 ms)

Min. fault duration
for detection:

1.2 s

Fault Group: CAN 1 Bus Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC53 (0X5203)

Description:

The time of the Qualifier set time is monitored by the ECU.
A failure is detected if the monitoring time exceeds the specified min. fault duration. Additional
failure reason information stored in EEPROM address 0x4A and 0x4B.
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8.2 Monitoring of CAN 1 Message “Engine Data”

Short Description: CAN 1 message (42h) with invalid frame counter, frame checksum
received from engine

Possible Cause(s): defective engine, short-circuit or interruption of CAN 1  lines, load on
the CAN 1 bus is too high, wrong CAN 1 controller configuration (at
ECU selected engine type parameters do not suit)

When / How often
checked:

1.8 s after ignition on, every  time engine message is received (every
10 ms)

Min. fault duration
for detection:

1.2 s

Fault Group: CAN 1 Bus Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC53 (0X5203)

Description:

The following monitoring features set the DTC:

The time between received valid CAN 1 messages from the engine CAN 1 controller is monitored
by the ECU.
A failure is detected if the monitoring time exceeds the specified min. fault duration since last
valid CAN 1 message has been received.

Additionally  the engine CAN 1 controller increments a frame counter  and additionally transfers
this value with every transmitted CAN 1  message. A failure is detected if the counter is invalid. 

Additionally the checksum value of the engine CAN 1 controller message is monitored by the
ECU.
A failure is detected if the calculated and received checksum values differ fro more than 1.2 s.
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8.3 Monitoring of CAN 1 Hardware Failure

Short Description: one or more RAM cells are defective

Possible Cause(s): defective CAN Controller

When / How often
checked:

started at ignition on and completed after 1second

Min. fault duration
for detection:

Fault Group: CAN 1 Bus Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps
P.S- The EBD warning lamp is outputed over the CAN1 Bus and so
this failure will result in the EBD warning lamp coming ON, however
EBD should still be enabled/functioning

DTC: VSC53 (0X5203)

Description:

Every new ignition cycle the RAM of the CAN 1 controller is checked. If one or more RAM cells
are defective the error is set and the CAN 1 communication is inhibited.
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8.4 Monitoring of CAN 1 Bus Off Error

Short Description: detection of disturbances on the CAN wires and their connections to
the surroundings

Possible Cause(s): a) incorrect network surrounding(eg baud rate mismatch)
b) wrong polarity of the network wires
c) defective wires i.e short circuit to ground, supply voltage or short       
circuit between CAN wires.

When / How often
checked:

once every loop but not during low voltage

Min. fault duration
for detection:

one loop

Fault Group: CAN 1 Bus Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps
P.S- The EBD warning lamp is outputed over the CAN1 Bus and so
this failure will result in the EBD warning lamp coming ON, however
EBD should still be enabled/functioning

DTC: VSC53 (0X5203)

Description:

Every bus off occurrence detected by CAN 1  module leads to an increment of the CAN 1
software bus off counter. If the counter exceed the default bus off limit, the fault code is stored in
the ECU’s EEPROM. The purpose is to detect disturbances on the CAN 1 wires and their
connection to its surrounding.
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8.5 Monitoring of CAN 1 SWAS Signal Group Timeout

Short Description: SWAS data (CAN message ID021h) timeout or invalid data

Possible Cause(s): CAN wire mismatch, incorrect network surrounding, defective SWAS

When / How often
checked:

1.8 s after ignition on, every  time SWA message is received (every 10
ms)

Min. fault duration
for detection:

1.2 s    

Fault Group: CAN 1 Bus Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC53 (0X5203)

Description:

The information listed as follows, coming as signals from the Steering Wheel Angle Sensor is
important for the ECU’s intervention functionality. 
• missing message
• invalid frame counter
• invalid frame checksum

Therefore the ECU stores a failure code if the above information does not arrive in a certain time
range after the previous arrival.
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8.6 Monitoring of CAN 1 Trans Data

Short Description: In the CAN 1 message 102h, if the frame counter, frame checksum, 
entire frame is invalid or meassage timeout occurs, a failure is
recognized

Possible Cause(s): Defective Translator ECU, short-circuit or interruption of CAN 1 lines,
load on the CAN 1 bus is too high. 

When / How often
checked:

1.8 s after ignition on, every  time transmission message is received
(every 10 ms)

Min. fault duration
for detection:

1.2 s    

Fault Group: CAN 1 Bus Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC53 (0X5203)

Description:

In the CAN message 102h, if the frame counter, frame checksum, or entire frame is invalid, a
failure is recognized.
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8.7 Monitoring of Transfer Mode (4WD)

Short Description: Illegal information of transfer modes

Possible Cause(s): Incorrect wiring between 4X4 ECU and TL ECU; Center Differential
Lock Failure

When / How often
checked:

1.8 s after ignition on, every  time transmission message is received
(every 10 ms)

Min. fault duration
for detection:

3 s

Fault Group: CAN 1 Bus Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC47 (0X5340)

Description:

For the 532N VSC there is only one software that will be used for both 4x2 and 4x4 vehicles.  For
this software to work correctly it is necessary to have reliable transfer mode information from the
bus.  Once the VSC ECU is configured as for a 4x4 vehicle, for any kind of illegal combination of
transfer mode inputs for a 4x4 vehicle, the above fault is set.
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8.8 Monitoring of Transfer Mode (2WD)

Short Description: Illegal information of transfer modes

Possible Cause(s): Incorrect wiring between 4X2 ECU and TL ECU; 4x4 vehicle
configured still as a 4x2

When / How often
checked:

1.8 s after ignition on, every  time transmission message is received
(every 10 ms)

Min. fault duration
for detection:

3 s

Fault Group: CAN 1 Bus Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC47 (0X5340)

Description:

For the 532N VSC there is only one software that will be used for both 4x2 and 4x4 vehicles.  For
this software to work correctly it is necessary to have reliable transfer mode information
For any kind of illegal combination of transfer mode inputs for a 4x2 vehicle, the above fault is
set.
If ECU is in a 4x4 vehicle, but has not been configured as a 4x4 ECU, then above fault will set. 
To configure ECU, one must shift into 4x4 low.  SPECIAL NOTE: This failure will clear
automatically once failure condition is removed or the ECU is configured as for a 4x4.
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8.9 Supervision of Brake Light Switch Inhibit Relay

Short Description: actual activation state of the relay does not correspond to the
requested activation status

Possible Cause(s): defective relay coil, defective output stage, line interruption, short-
circuit to GND or IGN

When / How often
checked:

once per loop, but not during detected low voltage, overvoltage,
system switch off, first run, BLR failure already detected, PCU warning
lamp drivers disabled 

Min. fault duration
for detection:

1 s

Fault Group: BLS Inhibit Relay Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

�AYC function disable: If the failure is detected during active
AYC control, the AYC function will be deactivated 1 s after the
end of the control cycle.

�TCS function disable: If the failure is detected during active
TCS control, the TCS function will be deactivated after the end
of the control cycle.

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC12 (0X5311)

Description:

The supervision of the Brake Light Switch Inhibit Relay compares the requested relay activation
and the response of the driver stage output. This is done once per 7 ms (loop). A failure will be
detected if there is a difference between the status of the driver stage output and the requested
status for longer than appr. 1 s (143x 7 ms). Measuring is done by a error counter. The error
counter is incremented in the case of a failure and decremented if not equal zero in the case of
proper function. Increment and decrement is done once per 7 ms.
In case the counter exceeds 143 a failure is stored and the counter is frozen for that ignition
cycle.
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8.10 Monitoring of ABS Failures

Short Description: This failure is recognized when any ABS failures occurs.

Possible Cause(s): ABS failures have occurred

When / How often
checked:

once per loop

Min. fault duration
for detection:

specific to the individual ABS failures listed in the specification

Fault Group: Project Specific Failure

System Response

Functional
Effect(s):

ABS/BTRAC/ETRAC/VSP/HBA/OHB-Brake functions

Warning
Lamp(s):

ABS/TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: VSC 43(0x5223)

Description:

All failures are categorized as either ABS failures or VSC failures. This failure is recognized when
any ABS failure occurs. The ABS failures resulting in this failures are listed as follows:
ABS 11,ABS 21,ABS 31, ABS 32, ABS 33, ABS 34, ABS 37, ABS 41, ABS 44, ABS 47, 
ABS 49, ABS 51.
This failure is stored in RAM only and not in the EEPROM. During blinkcode diagnostics, this
failure blinks out on the VSC warning lamp.
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8.11 Monitoring SWAS Output Data

Short Description: If the CAN1 message (21h) indicates missing message, invalid frame
counter or invalid frame checksum then failure is recognized

Possible Cause(s): invalid SWAS frame counter signal; invalid SWAS frame checksum
signal

When / How often
checked:

1.8 s after ignition on, every  time SWA message is received (every 10
ms)

Min. fault duration
for detection:

1.2 s

Fault Group: Steering Wheel Angle Sensor Failure

System Response

Functional
Effect(s):

disable SWAS offset calibration

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC53 (0X5203)

Description:

Before reading SWAS data, the VSC ECU has to make sure if SWAS data is vaild. A failure is
detected if SWAS data is not valid for more than 1.2 s.
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9.2 PRC Specific Monitoring Functions

9.2.1 Monitoring of Booster Membrane Movement during Booster Test Function (Booster
equipped with Delta S Sensor)

Short Description: booster membrane does not move forwards while booster is activated

Possible Cause(s): no vacuum supply, mechanical failure in the actuation unit, defective
hydraulic unit

When / How often
checked:

once per loop during active booster test function, but not
� if the booster micro switch signal is invalid

OR � if the booster membrane sensor signal is invalid
OR � if the TMC pressure signal is invalid
OR � if PRC is deactivated
OR � during diagnostics mode

Min. fault duration
for detection:

1.0 s

Fault Group: PRC Function Failure

System Response

Functional
Effect(s):

deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on TRAC/VSC/VSC OFF warning lamps

DTC: VSC11 (0X5310)
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Description:

A booster test function is implemented to

� defrost the booster valve.
AND � increase the failure detection capability (perform an electro-mechanical

check of the analog booster).
AND � determine the booster current reference value when the booster membrane

is moving forward first. 

The test function is started 1.8 s after each power-on or software reset if the following conditions
are valid for at least 1.0 s:

� no driver braking detected (booster micro switch is inactive)
AND � booster is not activated by any of the control functions (ABS/BTRAC/AYC

functions are inactive)
AND � 30 kph � VVehicle � 90 kph
AND � engine speed � 2000 U/min
AND � booster membrane position � 0.48 mm
AND � booster membrane velocity � - 20 mm/s

A failure is detected during active booster test function if the nominal booster current > 4 A and
the booster membrane position � 0.48 mm longer than the specified min. fault duration.

Note: The booster test function is stopped if
� driver braking is detected (booster micro switch is active or

TMC pressure signal � 10 bar)
OR � the booster is activated by a control function (ABS, BTRAC or AYC

function is active)
OR � the booster membrane velocity < -20 mm/s
OR � the learned booster current start value > 3 A
The booster test function is finished if the booster current reference value was
found otherwise the test will be repeated.
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9.3 Monitoring of Booster Function

Short Description: no amplification of brake pressure while brake pedal is activated

Possible Cause(s): no vacuum supply, leakage, mechanical failure

When / How often
checked:

at any brake pedal activation

Min. fault duration
for detection:

0.5 s

Fault Group: Booster Failure

System Response

Functional
Effect(s):

activate OHB function
deactivate BTRAC/ETRAC/VSC functions

Warning
Lamp(s):

turn on EBD-Brake/TRAC/VSC/VSC OFF/OHB-Brake warning
lamps[02]

DTC: VSC11 (0X5310)

Description:

A failure of the booster is detected by the Delta S Sensor:  If  the output of the Delta S Sensor is
close to the maximum possible value and  the TMC pressure sensor shows only a small
increasing value, the booster membrane, that means the booster itself,  is detected as defect and
does not provide any boost force.

A booster failure will be recognized again for any subsequent brake pedal activation and will
activate OHB again.

The warning lamps are set based on the following conditions:
the engine speed must be larger than 500 rpm (Ohb_full_vacuum_det_engine_speed) for a time
> 8sec, which is the time needed to detect full vacuum (Ohb_full_vaccum_detection_time). 

The warning lamps remain switched on for the whole ignition cycle.
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Customer Product Specification ATE N 655 66.14

MK25 Safety Concept Sheet 152
TOYOTA 532N ABS/EBD/BTRAC/ETRAC/VSC/HBA

Page 181 of 206

[03]     F23-03210315

�

 ATE N 655 66.14

[02]     F23-02215569

[01]     F23-02201365

[00]     F07-02200392 Sheet 152 Page 181 

Continental Teves, Inc.
Aurburn Hills

Date Std. Dept. Op. Dept. Seen

WDFS0004.PDF [03/13/2003] M.Karmarkar

NA-TEA2

P.Olejnik

NA-TEA5

97-2-007/10de

10.3 Check of stored AYC Sensor Calibration Values

Short Description: stored AYC sensor calibration values are invalid

Possible Cause(s): ECU condition at delivery, non-volatile memory defective, defective
ECU

When / How often
checked:

once after power-on reset

Min. fault duration
for detection:

one loop

Fault Group: Internal Failure

System Response

Functional
Effect(s):

deactivate all control functions but EBD

Warning
Lamp(s):

turn on ABS/TRAC/VSC/VSC OFF/OHB-Brake warning lamps

DTC: VSC36 (0X5362)

Description:

The AYC sensor calibration values and a checksum of these values are stored in the non-volatile
memory of the ECU. The processor reads the stored AYC sensor calibration values and calculate
the checksum. The calculated checksum is compared with the stored checksum.
A failure is detected if the checksums differ.
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DI93C−03

−DIAGNOSTICS ABS WITH EBD & BA & TRAC & VSC SYSTEM
DI−305

496Author�: Date�:

DIAGNOSTIC TROUBLE CODE CHART
NOTICE:
� When removing the part, turn the ignition switch OFF.
� When replacing master cylinder pressure, yaw rate and deceleration sensors and/or the ECU,

make sure to perform master cylinder pressure, yaw rate, deceleration sensors zero point cal-
ibration (See page DI−297).

HINT:
� Using SST 09843−18040, connect the terminals Tc and CG.
� If any abnormality is not found when inspecting parts, inspect the ECU.
� If a malfunction code is displayed during the DTC check, check the circuit listed for that code. For de-

tails of each code, turn to the page referred to under the ”See page” for respective ”DTC No.” in the
DTC chart.

DTC chart of ABS system:

DTC No.

(See Page)
Detection Item Trouble Area

C0200/31*1

(DI−314)
Right front wheel speed sensor signal malfunction

�Right front, left front, right rear and left rear speed sensor

�Each speed sensor circuit

�Speed sensor rotor

C0205/32*1

(DI−314)
Left front wheel speed sensor signal malfunction

C0210/33*1

(DI−314)
Right rear wheel speed sensor signal malfunction

C0215/34*1

(DI−314)
Left rear wheel speed sensor signal malfunction

C0226/21

(DI−320)
Malfunction in ABS & VSC solenoid valves

�ABS & VSC actuator

�ABS & VSC solenoid circuit

C0278/11

(DI−322)
Open or short circuit in ABS & VSC relay circuit

�ABS & VSC solenoid relay

�ABS & VSC solenoid relay circuit

�ABS & VSC motor relay

�ABS & VSC motor relay circuit

C1241/41

(DI−337)

Low battery positive voltage or abnormally high battery positive

voltage

�Battery

�Charging system

�Power source circuit

C1244/44

(DI−331)
Open or short circuit in deceleration sensor circuit

�Deceleration sensor

�Deceleration sensor circuit

C1247/47

(DI−340)
Malfunction in delta S sensor

�Delta S sensor

�Delta S sensor circuit

C1249/49

(DI−343)
Open circuit in stop light switch circuit

�Stop light switch

�Stop light switch circuit

C1251/51*1

(DI−346)

Pump motor is locked

Open circuit in pump motor circuit
�ABS & VSC pump motor

C1337/37

(DI−354)
Some tires are different in size from the other tires �Tire size

Always ON

(DI−382)
Malfunction in skid control ECU

�Battery

�Charging system

�Power source circuit

�ABS warning light circuit
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*1: As long as the following operations are not performed, ABS warning light will not go OFF only by repairing
the trouble area.
(1) Drive the vehicle at 20 km/h (12 mph) for 30 seconds or more and check that the ABS warning light goes
off.
(2) Clear the DTC (See page DI−297).
HINT:
There is a case that TOYOTA hand−held tester cannot be used when ABS warning light always ON.
DTC chart of VSC system:

DTC No.

(See Page)
Detection Item Trouble Area

C1203/53 *1

(DI−324)
ECM communication circuit malfunction

�Brake fluid level

�Brake fluid level warning switch circuit

�TRC+ or TRC− circuit

�ENG+ or ENG− circuit

�SS1 or SS2 circuit

�ECM

�Translate ECU

C1207/37

(DI−233)
Reverse gear signal failure ECT

C1223/43

(DI−327)
Malfunction in ABS control system ABS control system

C1231/31

(DI−328)
Malfunction in steering angle sensor

�Steering angle sensor

�Steering angle sensor circuit

C1232/32

(DI−331)
Malfunction in deceleration sensor

�Deceleration sensor

�Deceleration sensor circuit

C1234/34

(DI−334)
Malfunction in yaw rate sensor

�Yaw rate sensor

�Yaw rate sensor circuit

C1310/11

(DI−348)
Open or short circuit of active brake booster solenoid circuit

�Brake booster

�Active brake booster solenoid circuit

C1311/12

(DI−350)
Open or short circuit in brake inhibit relay circuit

�Brake inhibit relay

�Brake inhibit relay circuit

1335/35

(DI−328)
Malfunction in steering angle sensor communication circuit

�Steering angle sensor

�Steering angle sensor communication circuit to translate ECU

C1340/47*2

(DI−355) Center diff. lock circuit malfunction

�Center diff lock position switch

�Center diff lock position switch circuit

�Center diff lock indicator light circuit

�Translate ECU

C1360/61

(DI−359)
Malfunction in master cylinder pressure sensor

�Master cylinder pressure sensor

�Master cylinder pressure sensor circuit

C1361/62

(DI−363)
Abnormal battery voltage of VSC sensor

�Battery

�Charging system

�Power source circuit

�Deceleration sensor

�Yaw rate sensor

�Master cylinder pressure sensor

C1362/36

(DI−368)
Malfunction in sensor set value (VSC sensor system) Skid control ECU

C1363/63

(DI−369)
Malfunction in booster pedal force switch

�Booster pedal force switch (Active brake booster)

�Booster pedal force switch (Active brake booster) circuit

�Master cylinder pressure sensor

�Master cylinder pressure sensor circuit
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HINT:
There is a case that TOYOTA hand−held tester cannot be used when VSC TRAC warning light is always
ON.
*1: Check DTC chart C1203/53 first, then troubleshoot according to the DTC chart of translate ECU if neces-
sary.
*2: 4WD
DTC chart of translate ECU(When DTC ”C1203/53” of VSC system is output):

DTC No.

(See Page)
Detection Item Trouble Area

Normal code*

(DI−379)
Malfunction in ECM control system

�ECM circuit

�ECM

�Brake fluid level

�Brake fluid level warning switch circuit

�Steering angle sensor

�Skid control ECU

42

(DI−372)
Malfunction in communication with the skid control ECU

�VSC+ or VSC− circuit

�Translate ECU

�Skid control ECU

44

(DI−374)
Open or short circuit in NEO circuit

�NEO circuit

�ECM

�Translate ECU

53

(DI−376)
Malfunction in communication with the ECM

�TRC+ or TRC− circuit

�ENG+ or ENG− circuit

�ECM

�Translate ECU

Non code

(DI−381)
Malfunction in translate ECU

�Brake warning light circuit

�Tc terminal circuit

�Translate ECU

*: Translate ECU is normal.
HINT:
The BRAKE warning light does not turn on due to an error in VSC.
If it is on, check that the parking brake pedal is released, the brake fluid level is normal and no malfunction
is identified in the fluid level warning switch system.
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532N VSC, Diagnosis code and system failure chart 
 
1. ABS Diagnostic code 

System ( X : System OFF & Warning Light ON) 

Lamp 
code DTC Problem part EBD ABS BA TRC VSC OHB 

Referential pages and sections of the  

Continental Teves “Safety concept “ (ATE N 655 66.14) 

11 C0278 ABS/VSC solenoid relay X X X X X X P.27, 28 (2.6.1)  P.32, 33 (2.6.4)  (Note: Page # (section #)) 

21 C0226 ABS/VSC solenoid X X X X X X P.29, 30 (2.6.2) 

31 C0200 Wheel speed sensor- electrical/signal   (FR) Note 1 X X X X X P.79 - 83 (6.1.1, 6.1.2.1)  P.86 - 90 (6.1.2.3 - 6.1.2.5) 

32 C0205 (FL) Note 1 X X X X X  

33 C0210 (RR) Note 1 X X X X X  

34 C0215 (RL) Note 1 X X X X X  

37 C1337 Abnormal tire size Note 1 X X X X X P. 84, 85 (6.1.2.2) 

41 C1241 Battery voltage Note 2 X X X X X P. 12, 13 (1) 

44 C1244 Longitudinal G sensor  X X X X X 
P. 51 - 65 (5.1 - 5.3, 5.4.1, 5.4.2)  P.77 (5.4.6)  P.101 - 118 (6.4.1.1 - 

6.4.4.5)  P.123 (6.4.5.3)  P.129, 130 (6.4.6.4) 

47 C1247 Delta S sensor      X P.142 - 150 (6.7) 

49 C1249 Stop lamp switch   - Note 3       P.151 (7.1) 

51 C1251 Motor pump  X X X X X P. 41 - 50 (4) 

Note 1: EBD is inhibited when two or more wheel speed sensors failure. 
Note 2: EBD is inhibited when the power supply is below 6.5+/-0.5V, but other systems are below 9.7+/-0.3V. 
Note 3: No function is inhibited and no lamp is turned on, just diagnostic code is memorized in ECU. 
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2. VSC Diagnostic code 

System ( X : System OFF & Warning Light ON) 

Lamp 
code DTC Problem part EBD ABS BA TRC VSC OHB 

Referential pages and sections 

of the Continental Teves “Safety concept “ (ATE N 655 66.14) 

11 C1310 Active booster solenoid   - Note 4    X X  P.32, 33 (2.6.4)  P.34 - 40 (3)  P.175 - 177 (9.2 - 9.3) 

12 C1311 Brake inhibit relay    X X  P.170 (8.9) 

31 C1231 Steering angle sensor– Internal failure / implausible    X X  P.131, 132 (6.5.1)  P.135 - 141 (6.5.4 - 6.5.8, 6.6) 

32 C1232 Lateral G sensor    X X  P.66. 68 (5.4.3)  P.119 - 123 (6.4.5)  P.140, 141 (6.6) 

34 C1234 Yaw-rate sensor (including internal malfunction)    X X  P.70 - 76 (5.4.5)  P.124 - 130 (6.4.6)  P.140, 141 (6.6) 

35 C1335 Steering angle sensor– missing message    X X  P.134 (6.5.3) 

36 C1362 VSC offset failure   X X X  
P.133 (6.5.2)  P.181 (10.3) 

37 C1207 Reverse gear switch failure    X X  P.159, 160 (7.3) 

43 C1223 Failure which shut down ABS   - Note 5   X X X X P.171 (8.10) 

47 C1340 Center diff lock / open circuit on center diff. input    X X  P.168, 169 (8.7, 8.8) 

53 C1203 Communication failure to data translate ECU    X X  P.162 - 167 (8.1 - 8.6)  P.172 (8.11) 

61 C1360 M/C pressure sensor   X X X X P93 - 100 (6.3) 

62 C1361 VSC sensor supply voltage out of range   X X X X P.91, 92 (6.2) 

63 C1363 Booster pedal force switch    X X  P.152- 158 (7.2) 

Note 4 : Brake lamp is turned on only when booster vacuum failure. 
Note 5 : This diagnostic code means that VSC/TRAC system is shut-down for ABS failure. 
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3. Lamp/Buzzer concept 
 

X = Light or Buzzer “ON” 

Lamp / Buzzer Lamp 
check 3s 

DTC 
display 

Low 
voltage 

EBD 
failure 

Vacuum or 
 OHB failure 

ABS 
failure 

VSC/TRC 
failure 

TRC 
active 

VSC 
active 

Priority 1 2 3 4 4 4 4 5 5 

BRAKE warning lamp X  Note 2 X X     

ABS warning lamp X X Note 1 X X  X    

VSC warning lamp X X Note 1 X X Note 3 X X   

SLIP indicator lamp X       X Note 4 X Note 4 

VSC OFF lamp X  X X Note 3 X X   

Buzzer         X 

 
 
Note 1 : Lamp blinking (Lamp code displaying). 
Note 2 : Brake lamp is turned on when supply voltage is below 6.5+/-0.5V. 
Note 3: Lamp is turned on depending to the system failure state. 
Note 4: Lamp blinking. 
 

 

Note: 3LF2G arranged these lists from 532N MK25 safety concept (ATE N 655 66.14 rev.03). 
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Attachment-Response 12-h 

Description of the VSC system self diagnostics: 
 

Component Self diagnostics Monitoring timing If abnormality is detected, 

A CPU can detect failures of other relevant 

parts, such as the sensor cluster, the steering 

angle sensor and the wheel speed sensor.  

(As for details, please see safety concept.) 

Every 7ms Warning lights will be illuminated 

and diagnostic trouble codes 

(DTC) will be stored. 

A custom IC monitors the signal from a CPU 

and can detect the abnormal signal. 

(Watchdog) 

Every 7ms A custom IC will shut down the 

output of the skid ECU. 

All brake warning light (brake, 

ABS, VSC/TRAC, VSC off) will 

be illuminated. 

A CPU checks whether the solenoid valves 

for actuator are electrically normal. 

Every 7 ms All brake warning light will be 

illuminated. 

Skid ECU 

A CPU confirms its memory and calculation 

function and also whether the solenoid valves 

for actuator operate normally. 

When IG is turned 

ON. 

All brake warning light will be 

illuminated. 

A custom IC monitors the signal from a CPU 

and can detect the abnormal signal. 

(Watchdog) 

Every 7 ms 

Sensor cluster 

(Yaw rate sensor  

& Acceleration 

sensor) 

A CPU drives the yaw rate sensor and the 

acceleration sensor and checks the each 

output. 

When IG is turned 

ON. 

When the vehicles 

stops after driving 

more than 1 min. 

The sensor cluster will tell 

abnormality to the skid ECU. 

The VSC/TRAC warning light will 

be illuminated. 

A voltage regulation IC monitors the signal 

from a CPU and can detect the abnormal 

signal.  (Watchdog) 

Every 3 ms 

A CPU monitors IG voltage and can detect 

that it is less than 7V as abnormality. 

Every 3 ms 

A CPU monitors the battery voltage and can 

detect its disconnection as abnormality. 

Every 3 ms 

A CPU monitors internal function and can 

detect its failure. 

Every 3 ms 

Steering angle 

sensor 

A CPU confirms its memory and calculation 

function. 

When IG is turned 

ON. 

The steering angle sensor will tell 

abnormality to the skid ECU via 

the translate ECU. 

The VSC/TRAC warning light will 

be illuminated. 

CONFIDENTIAL BUSINESS INFORMATION 
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Attachment-Response 12-h 

Component Self diagnostics Monitoring timing If abnormality is detected, 

Wheel speed 

sensor 

None None None 

A voltage regulation IC monitors the signal 

from a CPU and can detect the abnormal 

signal.  (Watchdog) 

Every 4ms A custom IC will shut down the 

output of the translate ECU. 

A CPU monitors IG voltage and can detect 

that it is less than 9.5V as abnormality. 

Every 4ms 

A CPU monitors the signal from ECM and 

can detect its abnormal signal. 

Every 4ms 

A CPU monitors the signal of the brake 

reservoir level switch and can detect that it is 

abnormality or disconnection. 

Every 4ms 

A CPU monitors internal function and can 

detect its failure. 

Every 4ms 

A CPU monitors communication between the 

skid ECU and Translate ECU and can detect 

communication error. 

Every 

communication time 

(10 – 28ms) 

A CPU monitors communication between the 

ECM and Translate ECU and can detect 

communication error. 

Every 

communication time 

32ms 

Translate ECU 

A CPU monitors communication between the 

steering angle sensor and the translate ECU 

and can detect communication error. 

Every 

communication time 

(3 – 6ms) 

The translate ECU will tell the 

abnormality to the skid ECU. 
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Water Intrusion into Rear Axle HousingWater Intrusion into Rear Axle Housing
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Water Intrusion into Rear Axle HousingWater Intrusion into Rear Axle Housing
Attachment-Response 12-iCONFIDENTIAL BUSINESS INFORMATION
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Water Intrusion into Rear Axle HousingWater Intrusion into Rear Axle Housing
Attachment-Response 12-iCONFIDENTIAL BUSINESS INFORMATION
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Wheel Speed Sensor Mechanism
Attachment-Response 12-iCONFIDENTIAL BUSINESS INFORMATION
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Rear Wheel Speed Sensor IssueRear Wheel Speed Sensor Issue
Attachment-Response 12-iCONFIDENTIAL BUSINESS INFORMATION
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Rear Wheel Speed Sensor IssueRear Wheel Speed Sensor Issue
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Attachment-Response 12-j 

Maximum duration of the VSC activation on the subject vehicles: 
 

 Control Maximum duration 
Engine No limit 

VSC 
Brake 15 second  
Engine No limit 

TRAC 
Brake Until the calculated brake pad temperature* reaches 450 deg C. 

* It is calculated from the brake presser, the wheel speed and the actuating time. 
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Toyota Supports ASE Certification Page 1 of 5

D
L001-05

Title:

REAR AXLE BEARING NOISE
Models:

’04 – ’06 Sequoia
Technical Service

BULLETIN
November 28, 2005

 

Some 2004 – 2006 model year Sequoia vehicles may display one of the following
conditions from corrosion inside of the rear axle assembly caused by water intrusion.

� An abnormal noise described as a “rumble,” “roar,” or “whir” that seems to be coming
from the front of the vehicle that increases in sound level with increased vehicle
speed between 20 – 60 mph (32 – 97 km/h) with the noise most noticeable between
30 – 40 mph (48 – 64 km/h).

� Intermittent activation of ABS, VSC, and/or TRAC systems on dry flat pavement while
driving. VSC/TRAC light flashes intermittently.

A revised rear axle bearing has been developed to prevent water intrusion.

� 2004 – 2006 model year Sequoia  vehicles produced BEFORE the Production
Change Effective VINs shown below.

MODEL DRIVETRAIN PRODUCTION CHANGE EFFECTIVE VIN

Sequoia
2WD 5TDZT3#A#6S265969

Sequoia
4WD 5TDBT4#A#6S259495

OP CODE DESCRIPTION TIME OFP T1 T2

DL5001 R & R Rear Axle Bearing w/Disc Brake
(one side)

1.4

Combo A Opposite side 0.7 42409–34010 91 17
Combo B R & R Rear ABS Speed Sensor (one side) 0.3

42409–34010 91 17

Combo C Opposite side 0.1

Applicable Warranty*:
This repair is covered under the Toyota Powertrain Warranty. This warranty is in effect
for 60 months or 60,000 miles, whichever occurs first, from the vehicle’s in-service date.

* Warranty application is limited to correction of a problem based upon a customer’s specific complaint.
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Page 2 of 5

PREVIOUS PART NUMBER CURRENT PART NUMBER PART NAME QTY*

42409–34010 Same Bearing Sub–assembly, RR Axle 1

90942–02052 Same Hub Bolt 6

90520–44038 Same Snap Ring 1

43517–34010 Same Rear Skid Control Rotor 1

42423–34020 Same Retainer, Rear Axle Bearing, Inner 1

42423–34010 Same Retainer, Rear Axle Bearing, Outer 1

96711–31080 Same O–Ring (for Rear Axle 
Bearing Case)

1

89545–0C010 89545–0C020 Speed Sensor, RR** 1

89546–0C010 89546–0C020 Speed Sensor, LR** 1

* Part quantities are for one side of rear axle assembly. If both sides need to be replaced, then double the 
part quantities.

** Replace speed sensor(s) as necessary.

MANUFACTURER EQUIPMENT QTY

JS Products
JSPSM06606
(or equivalent)

ChassisEAR� 1

NOTE:
Additional Toyota Approved Dealer Equipment may be ordered by calling Toyota
Approved Dealer Equipment at 1–800–368–6787.

TOOLS & MATERIAL QUANTITY

Mechanics Stethoscope*** 1

*** Use this tool if ChassisEAR� is unavailable. (Refer to “Recommended Equipment.”)

Parts
Information

Recommended
Equipment

Required
Tools &
Material
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ITEM
NO.

SPECIAL SERVICE TOOLS (SSTs) PART NUMBER QTY DRW**

1
Union Nut Wrench 10 mm*** (or equivalent)

NOTE:
� All components from this kit/set are required

09023–00100 1 N/A

2
Rear Axle Shaft Puller*

NOTE:
� All components from this kit/set are required

09521–25011 1 7

3
Rear Axle Shaft Puller Adapter*

NOTE:
� All components from this kit/set are required

09521–25022–01 1 7

4
Seal Ring Tool*

NOTE:
� All components from this kit/set are required

09631–12090 1 13

5
Replacer Set #2

NOTE:
� All components from this kit/set are required

09950–60020–01 1 24

* Essential SSTs.
** Refers to drawer number in SST Storage System.
*** Special order.

NOTE:
Additional SSTs may be ordered by calling SPX/OTC at 1-800-933-8335.

Required
SSTs
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1. Test drive the vehicle and confirm that
the abnormal noise is occurring.

2. Using ChassisEAR�, confirm that the
source of abnormal noise is one or
both of the rear axle bearings.

NOTE:
If ChassisEAR � is NOT available,
raise the vehicle on a lift and use a
mechanics stethoscope to confirm
that the source of the noise is one or
both of the rear axle bearings.

3. Place the vehicle on a lift and raise
the vehicle.

4. Remove ABS speed sensor on the
axle side with the identified bearing
noise and examine the inside of the
rear axle housing for corrosion.

A. Disconnect the speed 
sensor connector.

B. Remove the speed sensor.

a. Remove the 6 resin clips
holding the sensor 
wire harness.

b. Remove the bolt and speed
sensor from the axle carrier.
Torque: 8.0 N �m 
(82 kgf �cm, 71 in. �lbf)

5. If surface corrosion is visible, replace
the bearing with the revised part.

6. Refer to the Technical Information
System (TIS), 2004 – 2006 model
year Sequoia Repair Manual:
Suspension and Axle: Rear Axle
Shaft: Removal and Suspension and
Axle: Rear Axle Shaft: Disassembly 
to remove the rear axle 
bearing assembly.

NOTE:
Use the SST Rear Axle Shaft Puller
Adapter (P/N 09521–25022–01),
which is SILVER  in color, to remove
components from the rear axle.

Repair
Procedure

ABS Speed Sensor
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7. Examine the ABS speed sensor and rotor for corrosion.

8. Replace the ABS speed sensor if corrosion is present on the speed sensor surface.

9. Ensure that surface corrosion is removed from all other components prior 
to reassembly.

10. Reassemble the rear axle assembly. Refer to TIS, 2004 – 2006 model year Sequoia
Repair Manual: Suspension and Axle: Rear Axle Shaft: Reassembly and Suspension
and Axle: Rear Axle Shaft: Installation.

11. Repeat for opposite side if both sides had abnormal bearing noise.

12. Road test and confirm repair.

Repair
Procedure
(Continued)
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