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Abstract 

The multi-byte data serial communication system occupies more storage space and 
reduces the efficiency of CPU. In this paper, the multi-byte data sending and receiving 
system is studied, the number of received data is judged by combining engineering 
examples, and the number of received data is judged by using timer interrupt method, 
which improves the working efficiency of CPU. 

Keywords 

Multi-byte Data Transmission; Serial Communication; Timer Interruption. 

1. The Introduction 

Serial communication has been widely used for its long transmission distance and strong anti-
interference ability. In the process of industrial production, the automation level of each 
module is getting higher and higher, and the amount of information exchanged between 
modules is also getting larger and larger. Each time information transmission needs more than 
one byte to complete the exchange of information. In order to ensure that the receiving data 
system correctly identifies data, the sender and the receiver need to agree a communication 
protocol to transmit and exchange information in the form of data packets. Usually, the first 
byte in the data packet is defined as a character as the prefix identifier, and the last byte is 
defined as a character as the suffix identifier. Literature [1] provides detailed data processing 
process and C language description of serial communication multi-byte receiving system, which 
has good anti-interference and robustness, but occupies more memory storage space, and the 
CPU efficiency is low due to the existence of many judgment statements. In this paper, an 
efficient algorithm for multi-byte data receiving and judging is designed by combining timer 
and serial interrupt, which has certain engineering application value. 

2. Send Multi-byte Data 
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Figure 1. Schematic diagram of multi-byte data 
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The transmission period of the data transmission system is T, and n bytes of data are 
transmitted in each period, as shown in Figure 1. Each character contains 1 start bit, 8 valid 
data bits, no parity bit, and 1 stop bit. If the baud rate of serial communication is BPS, the time 
required for transmitting a byte is T1= (1+8+1)/BPS[1]. The time required to transmit N bytes 
of data in each period is Tn=n T1. If Tn is less than T, the baud rate of serial communication 
must be increased; otherwise, transmitted data will be lost until the system crashes[2]. 

The sending flow chart of the system is shown in Figure 2, where n bytes of data are sequentially 
stored in the array T_data [n-1] and sent in sequence through the sending function data_send () 
[3]. 
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Figure 2. Flow chart of multi-byte data sending program 

3. Receive Multi-byte Data 

The data receiving system needs to set up an array R_data [N-1] to store data, which is stored 
in the sequence of receiving data in the serial port interrupt service program [4]. According to 
the data sending system, it takes Tn to transmit N pieces of data. If the system starts timing after 
receiving the first byte of data, it takes Tn-1 to receive all the data. If the data receiving system 
does not receive N data after the time reaches TN-1, the data will be interfered in the 
transmission process, and data transmission errors will occur [5]. This group of data is invalid, 
and the flow chart of timer interrupt service program is shown in Figure 3. The serial port 
interrupt service program flow chart is shown in figure 4. 

 

i=0

start

Nd

Is I equal to n?

 the data is 
received 
correctly

the group of 
data is 
discarded

Yes No

Clear the interrupt 
flag bit

 
Figure 3. Flow chart of timer interrupt service program 
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Figure 4. Flow chart of serial port interrupt service program 

4. Multi-byte Data Receiving C Language 

Taking a certain project as an example, the transmission period of the data transmission system 
is T=100ms, and 10 bytes of 8-bit data are transmitted in each cycle [6], and the baud rate is 
19200bps. The clock of the single chip microcomputer is 12MHz, and the clock of the timer is 
16 division of the system clock. The C language program is as follows: 

Init_sys();//System initialization: 

{ 

RI=0; // Clear the interrupt flag bit; 

r_data[i]=SBUF; 

i++; // 

        if(i==1) 

          // Turn on timer; 

} 

Timer interrupt service program; 

Time0 interrupt; 

{ 

    // Off timer; 

If(i==n)// Execution program; 

I=0; 

} 

End. 

5. Conclusion 

The data receiving system of multi-byte data serial communication occupies more memory 
storage space and uses more judgment statements, which reduces the working efficiency of CPU. 
In this paper, the timer interrupt method is used to judge the amount of received data, which 
effectively improves the efficiency of CPU, and occupies less memory storage space. 
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