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Abstract: With the development of modern science and technology, the increasing 

frequency of modern entertainment programs makes the importance of responders 

more obvious. This paper describes a four-way wireless responder, which mainly 

includes wireless transmitting module PT2262, wireless receiving module PT2272, 

timing module, sound alarm module, LDE display module and key module.[1] The core 

of this four-way responder is STC89S52 single-chip microcomputer. Wireless 

transmission and wireless reception are its biggest highlights. This design USES 

wireless technology to reduce the inconvenience of wired connection, with convenient 

use, moderate price, practicability, small size and other characteristics. 
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1. Introduction 

The 21st century is an era of rapid development. The pace of life is accelerating and 

the competitiveness is increasing. Companies are also hiring in the form of 

competitions, where buzzers appear, traditional responders that use light-emitting 

diodes to judge a contestant's response.[2] However, with the increase of 

competitiveness, social fairness has been increasingly valued, and people begin to 

question the accuracy of the responder. 

The previous responder only had a simple circuit component, the transistor, the second 

level of the joint completion of the responder task. However, today's responders are 

not simply devices with several components. Most of them are high - integrated circuit 

modules and digital circuits as the core of the responder. Traditional responders have 

many external connections. If there are many competitors in the contest, they will 

enlarge the line and lengthen the line, making the responder very complex and 

unfairness. Based on the traditional responder, this design adopts wireless radio 

frequency technology to replace the line connecting the contestants' keys, making the 
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appearance more beautiful, more portable and reducing the difficulty brought by 

installation [3] 

 

2. Program Design 

2.1 Project Requirements 

Before the start of the race, it is necessary to set a time vies to answer first device, 

then back to its original state, the host announced the vies to answer first start, when 

the timer timing is zero, the corresponding display count, the buzzer will send out 1 

of weng, vies to answer first start, players began to vies to answer first, vies to answer 

first, after the results and corresponding to the digital tube display. If the button is 

pressed during the response time required by the host, the contestant is given the 

opportunity to answer the question. Otherwise you won't get the chance to respond. 

 

2.2 System Design 

The central part of the design is the STC89S52 chip, the hardware circuit by wireless 

design, display design. Player operation and host operation and other parts of the 

composition. The key part of the design is separated from the display part, and the 

input part is made up of wired keys with horn warning. The display part is made up 

of four digital tubes to display the table number. The display is made up of LED light-

emitting diodes, and the signal sent by the contestant's key is sent out after 

compilation, which is then decoded by the receiving device and input into STC89S52. 

 
2.3 Single Chip Micyoco 

MCU is shown in figure 1 

(1)Features of microcomputer 

Simple and easy to master; High precision, not easy to be harassed by the outside 

world; Rapid growth and broad prospects; widely used, and toward the miniaturization 

of intelligent development 

(2)The choice of single chip microcomputer 

The AT89S52 is an advanced single-chip microcomputer, which contains 4kByteslSP 

read-only memory, and can use both McS-52 instruction system and 80C51 port. The 

chip is equipped with 8-bit universal operator and flash memory unit. 

(3)Main parameters of MCU 

    Compatible with MCS51 instructions and pins 

    8-bit CPU 

    4k Bytes Flash memory 

    5 interrupt sources 

    1000 times erasable cycle 

    32 external two-way output/input ports 
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    Low power idle and power off devices 

    128 bit random access data storage 

    There's a guard dog circuit 

 
Fig. 1 AT89S52 pins 

 

3. Wireless Communication Technology 

3.1 Scheme 1: Irda Technology 

IrDa technology can lower the traditional data line. Compare the advantages of 

traditional data transmission: 

(1) the cost of data transmission is low and the right to use the request frequency is 

not required; 

(2) the data transmission is infrared signal, which will not be easily obstructed by 

external things; 

(3) good performance in transmitting and exchanging data; 

(4) low power consumption, and its equipment is convenient to carry, which is 

convenient for users to operate; 

After the improvement and development of infrared transmission technology, the sub-

technology has made great progress, but the biggest defect of this transmission 

technology is that it cannot be blocked by things in the transmission process 

 
3.2 Scheme 2 Bluetooth Technology 

Bluetooth technology is based on the deficiency of infrared communication Ericsson 

company first created a new wireless transmission technology. The advantages of 

bluetooth technology are as follows: 

(1) it has a wide range of applications and can reach a great distance under the action 

of high power; 

(2) it is not easily disturbed by external interference. Bluetooth data transmission 

technology adopts frequency modulation technology. In the data transmission 

between the two devices, the coded signal column jumps between different signal 

channels. Only the sending and receiving devices can adjust the frequency under a 
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specific rule to transmit data. However, other devices cannot receive data. 

(3) bluetooth technology is a secure technology, such as encryption in transmission, 

to guarantee the security of transmission between devices. 

Scheme 3 wi-fi technology 

Wi-fi is a technology that connects computers and hand-held devices to wireless 

patterns. [4]It is a wireless, high-frequency electrical signal. Wi-fi has a range of up 

to 100m for a straight line. Compared with bluetooth technology, the transmission 

interval is wider, and it can easily pass through the wall. The data transmission speed 

is fast, but there is a slight lack of security and stability, and it is easy to be disturbed 

by external factors. 

 

3.3 Scheme 4. Radio Frequency Technology 

Rfid technology is called rfid technology. The technology requires that no rf signal 

transceiver chips be installed on both devices for data transmission. The rf 

communication device features low power consumption, low cost, high stability and 

wide range of use. This technology has low cost and is easy to implement. It is widely 

used in intelligent household and alarm system. 

By comparing the four communication technologies, the parameters of the four 

communication technologies are obtained, as shown in table 1. 

Table 1 comparison of four communication technical parameters 

 
IrDa 

technology 
bluetooth 

technology 
Wi-Fi 

technology 
radio-frequency 

technique 

 
Communication 
frequency or 
wavelength 

 

 
0.75um-
25um 

 
2.4GHz 

 
2.4GHz 

315\433\868 
915MHz or 2.9GHz 

 
traffic rate 

 
<16Mb\s 

 
<10Mb\s 

 
<11Mb\s 

Different chip 
parameters are 

different. 
Nrf24L01;<2Mbps 
CC1100;<500kbs 

communication 
distance 

1-2m About 10m 
About 
100m 

The transmission 
distance of different 
chips is different. It's 

basically less than 
500m 

Frequency 
application 

No No No No 

The cost of the 
module 

Very low High very high Low 

According to the comparison of these communication technologies in communication 
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frequency or wavelength, communication speed, communication speed, 

communication distance, frequency application and module cost, it can be seen that 

wi-fi technology is more suitable for large-scale communication. Bluetooth 

communication technology has the outstanding performance of high security, strong 

stability and other aspects, but the implementation cost of bluetooth technology is 

high. Infrared communication technology has low requirements on equipment and low 

cost. However, the biggest drawback is that it is easy to be interfered by the outside 

world. 

 

4. Design of Hardware Circuit 

4.1 Design Of Clock Circuit 

MCU AT89S52 contains 12 cycles, including 6 morphologies S1~S6, each cycle 

contains P1 and P2 identical waveforms. The working frequency of single-chip 

microcomputer directly determines the size of oscillator. The maximum operation of a 

single chip microcomputer should be less than the oscillation frequency of crystal 

vibration. If a serial circuit is included in the circuit, the selected crystal oscillator 

frequency should be able to eliminate the serial communication frequency. The 

oscillator frequency selected in this design is 12Hz, so that the corresponding machine 

runs for one week with the period of 1 and 6 respectively. The clock circuit is shown 

in figure 2 

 

Fig. 2 clock circuit diagram 

 

4.2 Design of Reset Circuit 

The reset of the single-chip microcomputer is a preparation before the start of the 

formal response. The reset pin on the single-chip microcomputer is the ninth pin RST, 

and the high level is effective. In this design, the key reset device is adopted. The RST 

pin is connected to the positive pole of the power supply through a capacitor and to 

the ground through a resistance wire. The resistance wire guarantees the delay of the 

responder during reset or power off, so that the voltage drops slowly. The design 

diagram of reset circuit is shown in figure 3. 
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Fig. 3 reset circuit diagram 

 
4.3 Digital Tube Display Circuit Design 

The display circuit is widely used to display data in the response system of single-chip 

microcomputer. The LED display is popular among users. LED displays contain long - 

term use, easy to manufacture, very low cost, and high brightness. Static and dynamic 

drivers are two important ways to display and are the most commonly used. The 

dynamic display of the digital tube is to select the COM port of each same port to 

monitor the dark light of each led. 

One of the ways to make leds glow is to connect all the negative poles of the leds 

together into a wire attached to the ground. Leave the anode of each diode separately 

and connect it to the port of the single-chip microcomputer. If the corresponding port 

of the single-chip microcomputer receives a high level of electricity, the corresponding 

diode will be on. This method is called the co-cathode and vice versa.The digital tube 

display circuit diagram is shown in figure 4. 

 

 
Fig. 4 digital tube display circuit diagram 

 

5. Wireless Transceiver Module Design 

5.1 PT2262\PT2272 Introduce 

The chip PT2262 and PT2272, developed by Taiwan Pucheng Company, is a universal 

coding decoding chip with low power consumption and low price. The signal is sent 

out by the transmitter. After receiving the transmitted signal, it is decoded by PT2272 

and then transmitted to the display system to recognize the signal. The characteristics 

of PT2262\PT2272 chips include low power consumption, few exposed devices of the 
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responder, fast coding and decoding speed, and less prone to tampering, high security 

performance, high fairness and wide range of signals transmitted. 

The pin diagram of PT2262\PT2272 is shown in figure 5. 

 
Fig. 5 PT2262\PT2272 pin diagram 

 

5.2 Design of Wireless Transceiver Circuit 

The VCC pins and GND pins provide a 3V voltage to the wireless transmitting module. 

To continue the power supply to the transmitting circuit, the transmitting button must 

be pressed. The two pins of a single-chip microcomputer power the wireless receiving 

circuit.The received circuit is then transmitted to the PT2272 chip for decoding. 

(1)Design of transmission coding module circuit 

Encoded by the coding chip PT2262, the transmitter F05P sends a current signal to 

the antenna for signal transmission. The data pin of PT2262 is consistent with the 

address pin and the required persistence of PT2272.After the PT2262 chip is powered 

on, the data signal will be sent by 17 pins in the way of serial communication. However, 

if the system gives the 17 pins a low level, the high-frequency transmitting circuit will 

not work. 

The transmitting module F05P is a kind of transmitting module with small volume, low 

cost and low power. The transmitting voltage of F05P is very wide and SMT technology 

is used in the manufacturing process. Sub - technology is very suitable for short - 

range wireless transmission, 3-12V is a normal operating voltage. 

Antennas must have relatively soft or hard - alloy wires. The length of the antenna 

should be appropriate, generally 24cm, and the antenna should be straightened up 

and as close as possible to metal objects. The input terminal a0-a7 is the address input 

terminal and does not connect components.F05P data terminal 3 is connected to 

PT2262 pin 17.PT2262 data entry and exit section 10.11.12.13 pins are connected to 

the key. The circuit diagram of the coded transmission module is shown in figure 6. 
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Fig. 6 circuit Diagram of Coded Transmission Module 

 

5.3 Design of Receiving Decoding Module Circuit 

The receiving module J04P and the decoding chip PT2272 jointly constitute the 

receiving and decoding module. The TE pin of PT2262 is given a low level, and the 

encoded data string is sent out on port 17. 

After receiving the signal, J04P module sends it to the decoding chip PT2272 for 

decoding. The decoding signal is the same as the signal output by the encoding chip 

PT2262. 

J04P is a wireless receiving module. This module has super regenerative function, with 

strong anti-interference ability, low noise, low power consumption and high sensitivity. 

In the absence of current, port 2 does not output voltage, port 3 sends out high 

voltage and sends out 3mA drive current.J04P cannot be used as analog signal and is 

good at receiving data signal.PT2272 pins A0 ~A7 are free.14 pin is connected with 

receiving module J04P pin 3.The circuit of receiving decoding module is shown in 

figure 7. 

 

Fig. 7 receiving decoding module circuit 

 
6. System Simulation and Debugging 

 

The preprogrammed program was input and output into Keil, and the simulation 

software Proteus was imported into the simulation software through Keil software for 

intuitive simulation. After all the work is ready, press the start button of the working 

face of the simulation diagram with the mouse to start up the machine, as shown in 

fig8. 
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Fig.8 simulation circuit diagram 

After starting up, check all parts are normal, and display the 20-digit countdown on 

the LED display. Countdown simulation. The true. First press the reset button and then 

press the start button. The 20 digits on the display start the countdown. The circuit 

diagram of the countdown is shown in figure 9. 

 
Fig. 9 simulated starting circuit diagram 

After the countdown alarm is started, the software USES the key to replace the 

wireless receiver module. Press the button no. 3 at 16 seconds, and the corresponding 

display will be displayed on the simulation monitor, as shown in figure 10. 
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Fig. 10 Simulation and emergency response successful circuit diagram 

 
7. Conclusion 

In this paper, a multi-way responder is designed for the knowledge contest game, 

which can improve the fairness and entertainment of the game.The design of this 

responder adopts wireless radio frequency technology, which can transmit stably and 

quickly, and USES the simulation software Proteus for simulation.The simulation results 

meet the requirements of the pre-design, and each circuit can display and correspond 

accurately, which provides a theoretical basis for making the actual model in the next 

step. 
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