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Abstract: in order to meet the needs of vehicle rapid fault diagnosis, based on the 

analysis and research of KWP2000 protocol, we developed a protocol conversion circuit 

based on K-line communication and an application software for vehicle fault diagnosis 

based on PC. The hardware od diagnosis system mainly adopts TL718 automobile 

apecial protocol control chip to realize the communication between PC and ECU of 

automobile engine the design of the software part is based on Java programming, 

which enables the serial communication module to provide good interface for the 

application layer and achieve better data processing and data analysis purposes. 

According to the functional requirements of the diagnostic system. The architecture of 

the PC diagnosis software system and the development of the system software are 

completed. The results of the test are in accordance with the actual conditions, 

functionality meets user requirements.  
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1. Introduction 

At present, in order to read out the data of automobile fault diagnosis from ECU, the 

most popular way is to realize automobile diagnosis by means of diagnostic instrument. 

Because of its small size and convenient carrying, the portable automobile engine fault 

diagnosis instrument was once sought after by people. However, with the development 

of the times, more and more data were monitored and obtained by the electronic 

control unit (ECU) on the automobile engine. The portable automobile engine 

diagnostic instrument began to show some problems, such as not being able to 

program the electronic control unit, checking the contents of the diagnosis report on 

line and the intelligent repair diagnosis guidance, etc., which has not been able to meet 

the requirements of the development of the modern automobile engine fault diagnosis. 

The PC-based diagnosis system has become popular because of its powerful and 

high-efficiency data processing ability. 
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In this paper, the communication hardware is combined with the PC diagnostic 

software, and the powerful data processing ability of PC is used to design the 

structured and modular program for the fault diagnosis software in an object-oriented 

way. The physical layer and the data link layer are completed by the communication 

hardware, and the application layer requirements are fulfilled by using the PC 

application diagnostic software combined with the relational database system. 

  

2. Diagnosis Protocol 

2.1 KWP2000 Communication Protocol 

KWP2000 protocol is a diagnostic protocol standard based on K-line, which is widely 

used in our country. It is designed for the data exchange between ECU and diagnostic 

equipment. In the hardware and software structure of the diagnostic system, the 

communication module is one of the important components, which determines the 

quality of communication. 

 

2.2 Physical Layer 

The physical layer of KWP000 protocol is based on the ISO9141 standard. The network 

structure, electrical parameters and other related contents are specified in detail. At 

the same time, when the battery voltage on the bus is less than 20% -30% of VB, it is 

defined as logic "0", and when it is larger than 70% or 80% of VB, it is defined as "1". 

A K line to RS232 conversion circuit is designed to realize the serial communication 

service in physical layer. 

 

2.3 Data Link Layer 

The data link layer mainly includes two aspects. On the one hand, the structure of the 

message is defined. The format of the message is shown in Table 1. 

 

Table 1. kwp2000 message format definition 

Header Data Checksum 

Fmt Tgt1) Src1) Len1) Sld Data0 ... Datan CS 

 optional bytes at a maximum of 255 bytes at a time 
One byte 

 

 

The frame header is composed of 3 to 4 bytes, which contains the message format, 

target address, source address and length of the data segment.The first byte in the 

data segment is specified as the service type identifier.The maximum length of the 

complete data segment is 255 is 255byte.The check byte < CS > is inserted at the end 
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of the information block, which is defined as the simple sum of 8 bits of all the bytes in 

the information except the check byte. 

On the other hand, the layer establishes a series of service operations when a 

communication connection is established. Before the diagnosis begins, the diagnostic 

device initializes the ECU, after which the ECU returns the keyword, while the frame 

header and timing parameters supported by ECU are included in the keyword, such as 

ECU communication baud rate, source address, etc. Frame header format, etc. 

 

3. System Design 

3.1 System Overall Design 

The system adopts ISO14230 diagnostic protocol based on K bus, so the design of 

system diagnosis realization and K bus communication is based on the application layer 

and data link layer rule of ISO14230 protocol respectively. The design of diagnosis 

system is mainly divided into two parts: PC diagnostic software module and diagnostic 

communication hardware module. The overall frame diagram of diagnosis system is 

shown in figure 1. 
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       Fig. 1. overall block diagram of system diagnosis 

 

3.2. Design of Communication Hardware Based on K Bus 

The schematic diagram of hardware circuit composed of TL718 protocol conversion 

circuit, TL718 communication circuit and extended function circuit, as shown in figure 

2. Among them, the computer USB interface is used to supply 5V power supply, and the 

car ECU provides 24V power supply. 
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Figure 2. Communication hardware circuit diagram 

 

4 Design of Diagnostic Software 

4.1 Development of Diagnostic Application Software 

The diagnostic software implements the design principle of software engineering, 

which is divided into three layers: view layer, diagnostic service layer and serial 

communication layer. The overall structure of the software is shown in figure 3: 
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Figure 3. Software architecture 

 

The view layer provides friendly man-machine interface. The diagnostic service layer 

provides services including reading ECU memory related ECU version related 

information, vehicle fault code, vehicle stroke record, parameter measurement and 

other services through the interaction between the database and the diagnostic 

database. Serial communication layer ensures the communication between diagnostic 

software and ECU. 

 

4.2 Result of System Operation 

The diagnosis interface of PC diagnostic application software is obtained by running the 

automobile diagnostic system. The diagnosis result interface is shown in figure 4.  
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(a)Initialization interface 

     

 (b)Read fault                                   (c)parameter measurement 

Figure 4. Interface of PC Diagnostic Application Software 

 

At the beginning of initialization of the main interface, the software of automobile 

engine diagnosis system has been to establish communication with the engine control 

unit is connected, as shown in Figure 4 (a). Through the fault code reading function, 

display detailed information of fault code number and each fault code in a new window 

in the table, then read the fault code, and through Excel stored in the local file, for after 

a similar breakdown can be used as reference information, as shown in Figure 4 (b) 

shows. In the use of clear trouble code function, the user can continue to operate other 

diagnostic functions. Measuring function of engine and driving records are shown in 

Figure 4, figure 4 (c) is shown. 

 

5. Conclusion 

The PC type automobile engine fault diagnosis system developed in this paper can 

collect the data of C13 series new automobile engine ECU. After testing, the system 

scheme designed in this paper is feasible, the diagnosis data accord with the actual 

working conditions, and the diagnosis results meet the needs of the users. 
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