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Abstract — In recent years, the landscaping lantern used in city lights has played an important role which cannot be ignored. As a 
result of the city's demand for more decorative illumination, the lights and patterns provided by technology have also grown. 
Currently on the market a variety of styles of LED lights are mostly used to achieve full hardware circuit, which contains a 
complex circuit structure, a single function and other limitations, therefore it is necessary to improve the existing lights controller. 
This paper introduces a simple LED lantern control system software and hardware design process, with the AT-89S52 
microcontroller as the main control core and auxiliary hardware circuit, and the use of software to control the LED lantern. The 
system has a circuit with the advantage of simple structure, easy operation, less hardware and low cost characteristics, with a 
system in Proteus environment to undergo simulation to test the patterns. 
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I. INTRODUCTION 

In recent years, the lantern for the landscaping Lighting 
City has important work should not be underestimated. As 
the lights demand more and more to the city decoration, and 
lantern technology and pattern is more and more high. But 
the traditional lantern control circuit is composed of digital 
circuits, the structure of the lantern controller circuit is 
complex, high cost, high power loss, circuit complexity, 
flexibility is not high, low efficiency, system is not 
conducive to the expansion, the signal processing is also 
difficult. In addition, from the functional effect, little lantern 
mode and the style is monotonous, lack of user operation, 
affect the lighting effect. [1-3] Therefore, it is necessary to 
improve the existing lantern controller. The single chip with 
high integration, high reliability, strong control function, low 
voltage, low power consumption, excellent performance and 
price advantages, it can be said that the core of intelligent 
control and automatic control is the single chip 
microcomputer. LED lantern has the characteristics of low 
cost, high luminous purity, low light emitting heat, low 
power consumption and long life. Therefore, the use of 
single-chip control with LED lights, is not only the control 
pattern and the trade unions are greatly increased, the cost is 
very low and on energy and environment on the no pollution, 
have great prospects for development [4]. 

The design is a microcontroller AT-89S52 lights control 
scheme based on control of the LED lights. Mainly by single 
chip computer AT-89S52 as the master core and a light-
emitting diode, crystal oscillator, [5] reset, power supply, 
MAX232, DB9 and circuit, using software to achieve the 
effect of water lantern light editing, and can through the 
button to achieve the pattern choice [6]. 

With the continuous improvement of living environment 
and landscaping [7], on many occasions can see the colorful 

neon lights. Because of its rich LED lights, light color, low 
cost and simple control characteristics and a wide range of 
applications, with lights to decorate the streets and city 
building has become a kind of fashion. But the at present on 
the market of various styles of LED lights controller 
hardware circuit implementation most, circuit structure is 
complex, single function, so when making a product only in 
accordance with the fixed pattern of shining, not according to 
the needs of different occasions and different time periods to 
adjust lighting time, mode, blinking frequency of the 
dynamic parameters. This controller structure often has the 
disadvantage of chip too much, circuit complexity, power 
loss etc.. [8] In addition, from the functional effect, less light 
pattern and the style is monotonous, lack of user operation, 
affect the lighting effect. Therefore, it is necessary to 
improve the existing lantern controller [9]. 

This paper puts forward a kind of lantern control scheme 
based on AT89C51 single chip microcomputer to control the 
LED lantern [10]. This plan takes the AT89C51 single chip 
microcomputer as the main control core, with the keyboard, 
the display, the drive module and so on. 8 keys and five 
yards and Seven Segment LED display is arranged on the 
main control module, according to the needs of the user can 
write some kind of lighting modes, using its internal timer 
T0 achieve a basic unit time as 5 ms timer interrupt, 
according to the different needs of the various lights time, at 
the same moment output lights or the lights control signal, 
and then drive a variety of colors of the lamp lighted or 
extinguished [11]. The new LED lights and controller 
lighting mode, can act according to the different situation 
and the time to adjust the lighting frequency and lighting 
time. Compared with ordinary LED lights, has the 
advantages of small size, low price and low power 
consumption etc [12]. 
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II. SYSTEM HARDWARE DESIGN 

A. Single chip minimum system 

In order to make the single chip microcomputer work, 
the most basic circuit is composed of single chip 
microcomputer, clock circuit, reset circuit and so on. The 
smallest single-chip system consists of the reset circuit and 
clock signal circuit, as shown in figure 1 [13]. 

Reset circuit: determine the starting state of the 
microcontroller, the completion of the start process. Reset 
mode of single chip microcomputer system with power on 
reset and manual reset. This design uses the power on reset 
automatically [14]. 

AT89C51 is the American ATMEL company 
production of low voltage, High Performance CMOS 8-bit 
microcomputer, tablets containing 4K bytes can repeated 
erasable read-only memory (perom) and 128 bytes of 
random access data memory (RAM) device using ATMEL 
high-density nonvolatile memory technology, compatible 
with the standard MCS-51 instruction system, on-chip built-
in general-purpose 8-bit CPU (CPU) and flash storage unit, 
powerful microcontroller AT89C51 can for you provide the 
high price in many applications, and can be flexibly applied 
to various control fields [15, 16]. 

AT89C51 provides the following standard features: 4K 
bytes of flash, 128 bytes of internal RAM, 32 I / O lines, 
two 16 bit timer / counter, a 5 vector two-level interrupt 
structure, a full duplex serial communication port, on-chip 
oscillator, and a clock circuit. At the same time, AT89C51 
can be reduced to 0Hz static logic operation, and supports 
two software selectable power saving mode. 

The smallest single-chip system there is a module 
called the clock circuit. The clock circuit is composed of a 
crystal oscillator and two small capacitors used to generate 
clock frequency. AT89C51 chip oscillator consists of an 
inverting amplifier, oscillator characteristics xtal1 and xtal2 
respectively for the input end and the output end of the 
oscillator circuit, the clock can be by the internal and 
external generation, in xtal1 and xtal2 pin outer connected 
timing components and internal oscillation circuit will 
produce self oscillation. The timing device is composed of a 
parallel resonant circuit composed of a quartz crystal and a 
capacitor. 12Mhz crystal oscillator frequency selective, 
capacitance value from 30pf, fine-tuning capacitor size 
frequency, the MCU minimum system schematic diagram as 
shown in Figure 1. 

 
 

Figure 1. Minimum system diagram of single chip microcomputer. 
 
 

B. Key control circuit 

Key control circuit, as shown in Figure 2, is composed 
of 4 key switches. They were connected to the AT89C51 
microcontroller P1.0~P1.3 pin, in order to form a different 
flicker control 16 LED lights. When the switch is pressed 
key1, 16 LED light emitting diode first lights flashing; when 
the switch is pressed key2, 16 LED light emitting diode 
second lights flashing; similarly, when the switch is pressed 
Key3, 16 LED light emitting diode third kind of lights 
flashing; when pressing the switch key4, 16 LED light-
emitting diodes the four lights flashing. 

 

 
 

Figure 2. Button control circuit diagram. 
 
 

C. break an electrical circuit 

Single chip P3.3 pin on the street a button switch to 
achieve the control of the lights interrupt (Figure 2-3). 
When lights system is to achieve either a control mode, 
press the switch interrupts the process terminates, 16 LED 
light-emitting diode and in out, stop the current work; when 
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once again by about interrupt switch, lights system will 
continue to work, the flash will and prior to the interruption. 

 

 
 

Figure 3. Interrupt control circuit diagram. 
 
 

D. LED display circuit 

 
 

Figure 4. Showing the effect of Chinese festoon lamp. 
 
 

Using light water is led (light-emitting diode), referred 
to as LED, is a kind of electrical energy conversion for solar 
energy semiconductor device with small size, the 
advantages of low power consumption, is often used as 
output device of microcomputer and digital circuit. When 
the LED at both ends with a certain positive voltage, so that 
the flow of a certain working current will shine, its 
brightness increased with the current flowing through the 
current, but the current too large LED life will be shortened. 

Normal LED forward current is generally 5~20mA. 51 I / O 
is due to the weak pullup way in high output power at 
ordinary times, can output to a few tens of microamperes of 
current, and the output low electricity at ordinary times, I / 
O maximum input current of several tens of Ma. So, usually 
with irrigation current, the current from the power supply by 
LED to I/O. In order not to let through the LED current is 
too large and the burn it, also on current limiting resistor R, 
when P0 and P2 output active high (+ 5V), at both ends of 
the LED no voltage drop, so turn out; when P0 and P2 
output low level (i.e. P0/P2=0), led the positive guide 
through luminescence. The voltage across LED VD is about 
1.7V, while the current limiting resistor at both ends of the 
R there will be 3.3V (5-1.7=3.3V). Refer to the technical 
manual of AT89C51 and found that a single I / O port input 
current shall not exceed 10mA; P0 port of current input are 
not the sum over 26mA; P1, P2, P3 input currents are not 
the sum over 15mA. All I / O input current total cannot 
exceed 71mA, as shown in Figure 4. 

III. SYSTEM SOFTWARE DESIGN 

A. Software design ideas 

MCU application system consists of hardware and 
software, the hardware circuit after the building is 
completed. We haven't see the multi control and multi way 
of flashing LED lights cycle light phenomenon, we also need 
to tell microcontroller how control.: write a program to 
control the single chip machine foot level changes in the 
level of the pipe, to achieve light emitting diode flashes. 
Software programming is one of the most important parts of 
the LED lamp system with multi control and multi flashing 
mode, which is the key and difficult point of the design. So I 
have to explain the multi control, multi flashing mode of the 
LED lamp system is how to achieve the 16 LED lights cycle 
lit, to introduce the realization of water lamp control 
software programming method. 

This design is based on single-chip microcomputer 
AT89C51 as the core control of 4 light-emitting diodes 16 
flicker mode conversion. As shown in Appendix A, the 
hardware circuit is connected to the P0 and P2 interface of 
the single chip microcomputer, respectively. For example, 
when the output of the "0" to the P0.0 port, the light emitting 
diode is lit, when the output "1", the light emitting diode 
goes out. In the same way, the P0 and P2 ports are connected 
to the other 15 LED lit and extinguished methods with the 
P0.0 pin on the tube. Therefore, to achieve water lamp 
function, as long as we will light emitting diode in 
accordance with the different ways of light, put out, 16 LED 
lights will be lit a dark light into the water. 

B. Software simulation 

Proteus is a British Labcenter company developed 
circuit analysis and physical simulation software. It runs on 
the Windows operating system, can simulate and analyze 
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(SPICE) a variety of analog devices and integrated circuits, 
the software is characterized by: 

(1) to achieve the combination of single chip 
microcomputer simulation and SPICE circuit simulation. 
With the function of analog circuit simulation, simulation of 
digital circuits, MCU and its peripheral circuit is composed 
of system simulation RS232 dynamic simulation I2C 
debugger, SPI debugger, keyboard and LCD system 
simulation; have a variety of virtual instruments, such as 
oscilloscopes, logic analyzers, signal generator etc.. 

(2) the simulation of the mainstream single chip 
microcomputer system. Currently supported by the MCU 
type are: ARM7 (LPC21xx), 8051/52 series, AVR series, 
PIC10/12/16/18 series, HC11 series, as well as a variety of 
peripheral chips. 

(3) provide software debugging function. In the 
hardware simulation system with full speed, single step, set 
breakpoint debugging and other functions, at the same time 
can be observed in the current state variables, registers, etc., 
so in this simulation system, must also be with these 
functions; also support third-party software compiling and 
debugging environment, such as keil S52 uVision2, MPLAB 
software. 

(4) with a strong schematic drawing function. 
In short, the software is a set of single-chip 

microcomputer and SPICE analysis in a simulation software, 
the function is extremely powerful. 

Proteus7.5 is currently the best single-chip peripheral 
device simulation tools, simulation series of 51, AVR, PIC 
MCU and its peripheral circuit, such as LCD, ram, ROM, 
keyboard, motors, led, AD / DA, part of SPI devices, part 
IIC device). 

Software compiled by keil software S52, Keil S52 is the 
keil software produced by the company of 51 series 
compatible MCU C language software development system, 
compared with the assembly, C language in function, 
structure, readable, maintenance has obvious advantages and 
easy to use. After using the assembly language and then use 
C to develop, realize more profound. 

S52 Keil software provides a wealth of library functions 
and powerful integrated development and debugging tools, 
all Windows interface. Another important point, as long as 
you look at the compiler generated assembly code, you will 
be able to experience the S52 Keil generated target code 
efficiency is very high, the majority of the statement 
generated assembly code is very compact, easy to 
understand. In the development of large-scale software to 
better reflect the advantages of high-level language. 

C. System debugging 

In the debugging process, set the preset value, the 
recording mode of data, each sent data is different, specific 
data are listed in the following table 3 shows, behind several 
models of experimental results are basically and theoretical 
value, as can be displayed correctly, there is no any problem. 
In the debug, modify the program is more trouble, especially 

the delay subroutine. Start delay time of 100ms, the time is 
short, when you press the switch when LED starts flashing, 
cannot wipe to synchronized display LED correctly. Later 
time to adjust to 1000ms, time is too long, such changes 
slowly, for a long time. Later through repeated adjustment 
and modify the program, transferred to 500ms delay, which 
can be clearly observed the LED display pattern, will be 
delayed position 500ms. 

IV. CONCLUSION 

The design is on a single chip AT-89S52 main control 
chip, and light emitting diode, crystal oscillator circuit, reset 
circuit, power supply circuit, wherein, the through the 
program control lights synchronized flow to achieve the 
display of three kinds of lights, if you press the SB2, eight 
lantern one by one lit, if you press the Sb3 lantern to four 
lights bright interval way to display, if you press the Sb4, 
lights will first eight light, then each death. In the process of 
the lights, the program will automatically call delay time 
interval, each of the two lamps for 500ms. In this paper to 
the program to realize the function is relatively simple, aims 
to initiate, based on extended into more complex lights 
control, such as keyboard control flow pattern, flow control 
lamp display numbers or patterns and so on, through that 
run the simulation in Proteus environment, system is 
running stable, and has great practical value. 
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