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Abstract 

In this paper, the design of the data acquisition part is completed based on Zigbee wireless 

temperature and humidity monitoring system。data collection part of the design, real-time 

requirements five points acquisition and display of temperature and humidity. Its main 
features are: temperature, humidity, temperature alarm on the floor. Design is a new 
temperature and humidity sensors for nuclear SHT10 as the core. I2C serial bus used to 
collect SHT10 sensors return the digital signal and temperature alarm on the floor. 
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1. Introduction 

In the traditional measurement system for temperature and humidity, analog temperature and humidity 

sensors is used , their common feature is output as an analog, After A/D conversion, the collection and 

processing is completed by the computer or the single chip computer and other equipment.When the 

system carries on the multi point temperature and humidity measurement, the number of analog sensors 

used is increasing，task of conversion and processing is increased for of the single chip, the reliability of 

the system is very strict, so that the system becomes very complex. 

With the development of sensor technology, digital temperature and humidity sensors have appeared, It 

integrates the analog quantity into digital quantity, which is integrated in a piece of device, the 

digitalization of the measurement system is realized，The complex problems of peripheral devices of 

traditional temperature and humidity sensors and the disadvantages of poor anti-interference ability are 

solved effectively，burden of the system is reduced 

SHT10 is a new type of temperature and humidity sensor based on CMOSens technology, which is 

introduced by Swiss Sensirion company. The sensor is the combination of the CMOS chip technology 

and sensor technology, play a complementary role of strong. SHT10 is that a temperature and humidity 

sensors, signal amplification conditioning, A/D conversion, I2C bus interface are all integrated on a 

chip，the output value of the calibration of relative humidity and temperature, I2C bus digital output 

interface, calculate of dew point value the output function, free peripheral components，Humidity 

value output resolution is 14, the temperature value output resolution is 12, can be programmed to 12 

bits and 8 bits, CRC data transfer check function,  The calibration coefficient of the chip loading can 

guarantee interchangeability of 100%。It can achieve a more remote data transmission, and can be 

easily collected to a number of temperature and humidity points of the temperature, to achieve a 

multi-point temperature and humidity acquisition. 
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2. Design of system structure 

2.1 The overall Block diagram of the system is shown in Figure 1and Figure 2:  

 
Fig. 1 host structure diagram 

 
Fig. 2 Slave structure diagram 

2.2 System function 

System structure and data transfer process are introduced  with a sensor node as an example. First 

ATMEGA16L microcontroller read measured the temperature and humidity data of SHT10 sensor 

from the I2C bus, then Data frame is constructed based on Zigbee transmission protoco，and Data is 

transmitted to the CC2420 module based on Zigbee Technology through SPI bus, Wireless data is 

transmitted between the ZigBee module of the node and the ZigBee module of the monitoring center., 

ATMEGA16L monitoring center read data from the SPI bus ，reduction temperature and humidity 

values, at last the temperature and humidity values are displayed on the liquid crystal display。At this 

point, ATmega16L completed data transmission of a node to monitor center. ATMEGA16L 

microcontroller as the core of the system,through the I2C bus acquisition five point temperature and 

humidity from SHT10，and the temperature and humidity values displayed on the LCD screen,when 

higher than the upper limit temperature or below the lower limit temperature generated the alarm ，and 

remind the user to cooling or heating. 

3. Hardware circuit design 

3.1 SCM minimum system 

The ATmega16L provides the following features: 16K bytes of In-System Programmable Flash 

Program memory with Read-While-Write capabilities, 512 bytes EEPROM, 1K byte SRAM, 32 

general purpose I/O lines, 32 general purpose working registers, a JTAG interface for Boundaryscan, 

On-chip Debugging support and programming, three flexible Timer/Counters with compare modes, 
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Internal and External Interrupts, a serial programmable USART, a byte oriented Two-wire Serial 

Interface, an 8-channel, 10-bit ADC with optional differential input stage with programmable gain 

(TQFP package only), a programmable Watchdog Timer with Internal Oscillator, an SPI serial port, and 

six software selectable power saving modes. The Idle mode stops the CPU while allowing the USART, 

Two-wire interface, A/D Converter, SRAM, Timer/Counters, SPI port, and interrupt system to 

continue functioning. 

The minimum system circuit of ATmega16L mcu is shown in Figure 3. 

 
Fig. 3 ATmega16L MCU minimum system circuit diagram 

3.2 Temperature and humidity acquisition module 

SHT10 is a highly integrated temperature and humidity sensor chip, providing digital output calibration. 

As long as the data is read directly through the I2C bus can be collected to the current temperature and 

humidity, temperature measurement range of -40 to 100 °C, the resolution is 0.01 °C, measurement of 

humidity measurement range of 0 ~ 100%RH, accuracy of 5%RH. 

 
Fig. 4 Data acquisition circuit diagram 

The connection of the I2C bus is shown in Figure 4 in the circuit, Note that a common ground 

connection is required to connect the slave device.The PC1 ,PC0 port of ATmega16L generally has a 

I2C bus port, and SDA and SCL of SHT10 sensor can be directly connected, SDA pin of SHT10 is 

open drain (or open collector) output structure. Therefore, the actual use of the SDA signal lines must 

be coupled with the pull resistance.General pull up resistor value 3 ~ 10K. 

3.3 Data transmission circuit 

Data transmission part adopts ZigBee wireless transmission module, ZigBee is a new short distance, low 

power consumption, low data rate, low cost, low complexity of the wireless network technology. This 

design uses the networking mode,the hardware device using TI Zigbee chip CC2420 as the core 

component of the production. 
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Fig. 5 CC2420 application circuit 

4. Design of system software 

4.1 System main program structure 

After MCU power on reset, the program began to run. First initialize the microcontroller port, that is 

prepared the work for driving the temperature and humidity module, Zigbee module; second display 

module to display the temperature and humidity received; the temperature and humidity of the current 

read, if not read data, or reading error due to external interference caused by the return to continue 

reading the temperature, humidity, temperature reading after data conversion, the humidity 

corresponding to the Zigbee transmission module, Zigbee module receives the temperature, humidity, 

after data conversion after the corresponding transmission of temperature and humidity, Zigbee receiver 

module of temperature and humidity, if not receiving end, will continue to receive, if the receiving end 

data after the corresponding data after transformation. Data is transmitted to the display module for 

displaying. As the design for the temperature, humidity, real-time display, so this system to keep the: 

read data, send data, receive data, display data. In order to meet the real-time acquisition of the external 

temperature, humidity. Therefore, this design has noticed this, and to achieve the requirements of the 

design. Overall program flow chart is shown in figure 6. 
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Fig. 6 Overall program flow chart is shown in figure 6. 
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4.2 Temperature and humidity reading program 

After the program begins execution, first initialization display module function is called, The display 

module is initialized to prepare for the display of temperature and humidity; second initialization 

temperature and humidity module, so that it is reset, ready to read data; then call to start the transfer 

function, to inform the temperature, humidity module and the microcontroller to communicate, after 

SCM and temperature, humidity module successful handshake, SCM and temperature, humidity 

module can data transmission. And transmits the read command of temperature, temperature and 

humidity module receiving commands, began to temperature measurement, if there is no end of the 

measurement that is to measure, if for some reason, so as to make a communication error occurred, the 

microcontroller will at the end of the current operation,communication is restarted, until the 

communication is successful so far, The measured data is transmitted to the MCU. After temperature 

andhumidity data read successful, complete a temperature andhumidity reading task. 
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Fig. 7 Temperature and humidity flow chart 

5. Conclusion 

The design basically achieved the design requirements, to achieve design expected target. With the 

continuous development of modern society, measurement system of the temperature and humidity has 

been widely used in various fields. This system as a simple and practical tool, can be used in indoor 

greenhouse as temperature and humidity acquisition and  temperature and humidity monitoring system 

in industrial production etc. 
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