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Abstract : This paper describes the design and implementation of the fault diagnosis on the Electronic Throttle
Control(ETC) System. The proposed fault diagnosis consists of an input signal, actuator and a processor diagnosis. The
input signal diagnosis can detect the faults of the ETC system's input signals such as the position sensor fault, source
voltage fault, load current fault, and desired position fault. The actuator diagnosis is able to detect the actuator fault due
to the actuator aging and an obstacle which interfere in the movement of the actuator. The processor diagnosis detects
the fault which prevents the microprocessor from operating the ETC software. In order to protect the breakdown of the
ETC system and assure the driving safety, appropriate reactions are also proposed according to the detected faults. The
safety and reliability of the ETC system can be improved by the proposed fault diagnosis.
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APPENDIX
Table 1 Error Information of Diagnosis Part
Diagnosis part Output signal Fault source Fault information

Normal High duty fault 1 High duty fault 2

Duty state In duty Normal Low duty fault 1 Low duty fault 2

Freq state Frequency Normal Frequency fault 1 Frequency fault 2
Input signal Normal Over voltage fault 1 Over voltage fault 2
diagnosis Voltstate Voltage Normal Under voltage fault 1 Under voltage fault 2
Cur state Current Normal Over current fault 1 Over current fault 2
Tos state Position Normal Short to GND fault 1 Short to GND fault 2
P Normal Short to VCC fault 1 Short to VCC fault 2

Actuator diaanosis Resp state Control error, Normal Transient state fault
9 p In duty Normal Steady state fault
Processgr Proc state - Normal Processor fault
diagnosis

Table 2 Kinds of reaction and operation owing to detect error

Kinds of reaction

Reaction source

Operation

Frequency fault 1 . .
Hold High, Low duty fault 1 FIX::;E::;OUS
Under, Over voltage fault 1
Desired reaction Frequency fault 2 Regulation of reference
. Low duty fault 2 . .
Fail Under voltage fault 2 Fix the fail reference
Steady state fault
. Short to GND fault 2 . .
Performance Limp Short to VCC fault 2 Fix the limp duty .
. - Regulation of output duty
reaction Cut off Transient state fault Fix the cut off dut
High duty fault 2 y

Warning reaction

Frequency fault 2
High, Low duty fault 2

Generating diagnosis signal

Driver disable reaction

Over current fault 2
Over voltage fault 2

Motor driver off

Time out reaction

Processor Fault

Cpu reset

NormalCnt<+*

E 2403 : High Limit
5 3 200 4 . Fi Fregeuncy Fault 2
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