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Abstract: This paper designs a simple timer that can time, store, and display data 

based on STC89C52 microcontroller. This system consists of a single-chip 

microcomputer, eight digital tubes, and independent keys. The experiment adopts 

STC89C52 one-chip computer as the control chip, this system can realize the function 

such as starting time, stopping the time, storing the data, echoing the data. 
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1. Introduction 

MCU is a typical embedded microcontroller, which consists of a calculator, a controller, 

a memory, an input and output device, etc., and is equivalent to a microcomputer. 

Compared with the general-purpose microprocessors used in personal computers, it 

puts more emphasis on self-provisioning (without external hardware) and cost savings. 

Its biggest advantage is small size, can be placed inside the instrument, but small 

storage, simple input and output interface, low power consumption. Because of its 

rapid development, the definition of the old single-chip microcomputer is no longer 

satisfied, so it is called the microcontroller with a wider range in many applications. 

Since the 1980s, the 4-bit and 8-bit MCU has grown to 32 bit 300M high speed 

MCU.MCU is widely used in instrumentation, industrial control, household appliances, 

computer network communication, medical equipment, function CARDS, video 

recorders and cameras. This system is based on 51 - chip microcomputer design of a 

simple timer. 

A timer, also called a stopwatch or stopwatch, is an instrument or person that 

measures the passage of time. In addition, in events such as sports competitions, the 

chronograph records time, time of experience, or time left over, using a specific 

principle to measure time. 
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2. System Function Settings 

This system realizes the design of a simple timer through the connection of STC89C52 

MCU and peripheral expansion devices. The main functions of this design are: 

It can be timed, and the time is displayed by 8-bit digital tube; 

The timer displays a minimum time; 

The maximum counting time displayed by the timer; 

Time can be stored; 

The functions of the four independent buttons are: start, store, echo and reset. 

When the system is powered on, the eight-digit common cathode digital tube has six 

digits showing zero. The first digit is counted from the right side. The first two digits 

display milliseconds, the third digit does not display, the fourth digit displays seconds, 

and the sixth digit does not. Display, the seventh eight digits show the minute. When 

the start button is pressed, the time is started, press the store button to store the time, 

press the echo button to view the stored time, and press the reset button to display all 

the data to zero. 

 
Fig 1. System composition and general block diagram 

 

3. Hardware System Design 

This system uses STC89C52 MCU as the main control chip, 8k byte Flash, 512 byte RAM, 

32 bit I/O port line, watchdog timer, built-in 4KB EEPROM, MAX810 reset circuit, 3 

16-bit timing / counter, 4 external interrupts, a 7-vector 4-level interrupt structure 

(compatible with the traditional 51 5-vector 2-level interrupt structure), full-duplex 

serial port, is a low-power, high-performance chip; 
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The display circuit is connected to the segment selection port of the common cathode 

digital tube by the P3 port of the single chip microcomputer, and the P0 port of the 

single chip microcomputer is connected with the bit selection port of the digital tube. In 

the common cathode digital tube structure, the cathodes of the respective segments of 

the light emitting diode are connected together. Grounding the common point, when 

the cathode of a certain LED is at a high level, the segment emits light; 

The button circuit is connected to the K1~K4 button of the independent button by the 

P2.0~P2.3 port of the MCU. Note that the denounce program should be written in the 

program writing. 

 

 
Fig 2. Circuit diagram of timer element 

 

4. Analyze Internal Resources of 51 MCU Programming 

 (1)The I/O interface chip, through different CPU input commands and parameters, 

and controls the I/O related to make corresponding operation and simple peripheral 

circuit, common interface chip such as timer/counter, interrupt controller, the DMA 

controller, parallel interface, etc. 

(2)Timing counter, every time counter internal structure is actually a programmable 

addition counter, a programming work to set it up in a state or timing counting state, 

its working principle: 1. By setting the TCON and TMOD to set the timer counter work 

style and the working mode; 2. Set an initial value of the 16-bit timer counters T0 and 

T1. This system adopts working mode 1. 

 

5. Process Design 

 (1)Define the port, the digital tube display port, define the port for the key input, and 

assign a different name to each port; 
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(2)Initialization of hardware resources, initialization of the timer counter, initialization 

of the eight-digit digital tube, initialization button; 

(3)Function initialization, working state initialization, display initialization, and working 

state of the timer: a. Wait state; B. Counting state; C. storage state; 

(4)Wait state, and the timer displays the data back; 

(5)Counting state, the timer is counting; 

(6)Storage state, a temporary state, can only store 5 data. 

 

 
Figure 3.program flow diagram 

 

6. Conclusion 

In this design, part of the hardware of display adopts the method of one piece of 

74HC573 responsible for locking the segment code of the digital tube, which is driven 

by P3 port, and the keyboard adopts 4 independent keys. In the design of this system, 

the program is written in C language, and the modular design is mainly divided into 

digital tube display subroutine, delay subroutine, keyboard scanning subroutine, timing 

counter subroutine, and the main program loops to call each subroutine. The system 
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timer design has the advantages of simplicity, reliability, and low cost. After a large 

number of arithmetic operations, the design meets the design requirements. 
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