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Abstract 

Mainly carries on the design manufacture electron horizon using ADSL202. The system 
uses 8 monolithic integrated circuit C8051F020 which CYGNAL Corporation produces to 
take the processor, the high speed 8051 micro controller essence, the speed may reach 
25MIPS. 
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1. Introduction 

Electronic level meter is a very urgent measurement of small angle measurement. To measure the 

horizontal position of the slope, two unit parallel to each other and verticality, machine tools, 

instruments and guide rail straightness, evenness of worktable, and flat flatness and other. Plays an 

important role in mechanical measurement and optical mechanical and electrical technology 

integration.This design by ADXL202 tilt and horizontal angle of the two volume, it is a with acceleration 

measurement chip with high precision and wide dynamic characteristics and design of the electronic 

level instrument has fast measurement and objective reading, can reduce work intensity, high precision, 

measurement data for computer input and is easy to realize the characteristics of internal and external 

integration of leveling. 

2. Basic principles 

Electronic level and digital level instrument, which is developed based on automatic level on. It uses bar 

code, the bar code of the bar code code is not the same, can not be used to swap. At present, a ruler and 

still need visual focusing. Manual completion of the collimating and focusing, the barcode is imaging 

telescope differentiation of board, for visual observation, on the other hand through the spectroscope 

telescope, barcode was imaging in the photoelectric sensor (also known as the detector) and linear array 

CCD device for electronic reading. Therefore, if we use the traditional horizontal ruler, electronic level 

meter and can be used as an ordinary automatic level instrument. But when the lower measurement 

precision electronic measurement precision. Especially the precision electronic level meter, because 

there is no optical micrometer, as ordinary automatically Anping level instrument using, the accuracy is 

lower. 

The electronic level using the principle of the large difference of the three kinds of automatic electronic 

reading method: 

(1) Correlation method (NA3002/3003) 

(2) Geometric method (DiNi10/20) 

(3) Phase (DL101C/102C) 
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3. Characteristics of electronic level 

Electronic level meter is to automatically Anping level instrument based, in the telescope optical path 

increases the beam splitter and the detector (CCD), and the barcode and image processing electronic 

system consisted of light mechanical and electrical integration of high-tech products. With the common 

scale, and can be used as general automatic level gauge. Compared with the traditional instruments, it 

has the following characteristics: 

(1) Objective reading. There is no error, error, no artificial reading error. 

(2) High accuracy. Line of sight and sight distance readings are taken out of a large number of bar code 

image processing, thus weakening the influence of the scale division error. Most instruments have the 

function of taking the average of multiple readings, which can weaken the influence of the external 

conditions. Unskilled operators can also carry out high precision measurement. 

(3) Fast. Due to eliminating the numbered off one by one, listen to, field computation time and human 

error measurement, measurement time and traditional instruments compared can save 1/3or so. 

(4) High efficiency. Just focus and press the button can automatically read, reduce the labor intensity. 

The horizon can automatically record, check, processing and input computer postprocessing, the solid 

line can be integrated within and outside the industry. 

4. ADXL202 

4.1 Characteristic 

ADXL202 features are as follows: 

(1) ADXL202 is a monolithic integrated circuit in one set of axis acceleration sensor. 

(2) It can measure the dynamic acceleration, but also can measure the static acceleration. 

(3) With PWM output bandwidth of each axis can be adjusted. 

(4) Low power (<0.6mA). 

(5) Fast response than mercury, electrolyte, heat inclination measuring instrument. 

(6) The bandwidth of each shaft can be adjusted by means of capacitance. 

(7) The resolution of 60Hz bandwidth is 5mg. 

(8) DC working voltage is 3V - 5.25V. 

4.2 Working principle 

ADXL202 is a perfect dual axis acceleration measurement system based on single block integrated 

circuit. It is a polysilicon as the surface of the micro motor sensor and signal control loop to perform the 

operation of the open loop acceleration measurement structure. For each shaft, the output loop converts 

the analog signal to a digital signal that is the duty cycle of the pulse width. These digital signals are 

directly related to the microprocessor interface. ADXL202 can measure the positive and negative 

acceleration, the maximum measurement range is + 2g. ADXL202 can also measure the static 

acceleration, can also be used for slope measurement. 

The sensor is used in the silicon wafer to micro machined polysilicon structure, and the elastic element 

of the polysilicon is used to support the sensor and provide the required resistance to balance the 

acceleration. The deflection of the structure is measured by a variable capacitance which is composed of 

an independent fixed plate and a central plate attached to the moving object. The fixed plate through 

each PI control phase square wave. The accelerometer is subjected to the acceleration force to change 

the balance of the variable capacitor, so that the output square wave amplitude is proportional to the 

acceleration. The phase demodulation technique is used to extract the information and determine the 

direction of acceleration. 

The output of the demodulator is output through a fixed resistor of 32K to the pulse width duty cycle 

demodulator. At this time, allow the user to change the size of the filter capacitor to set the bandwidth of 
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the output signal. This filter improves the accuracy of the measurement and effectively prevents the 

frequency aliasing. 

After low pass filtering, the analog signal is converted to pulse width duty cycle signal by DCM (pulse 

width duty modulator). The T2 is set in the range of 10ms ~ 0.5ms by a resistor RSET. The output duty 

ratio is 50% when the 0g acceleration is acceleration. Acceleration can be measured by a count / timer or 

a low power microcontroller by measuring T2, T1. 

The analog output signal can be obtained by the following two methods: one is obtained from the 

XFILT and YFILT pins, and the DC value is obtained by the RC filter to filter the pulse signal. Taking 

into account the design of the back-end processing system with high precision 12 bit AD converter, it is 

decided to use analog output, in the XFILT and YFILT value. 

5. System design 

The system adopts C8051F020 as the processor, it is a 8 bit MCU produced by CYGNAL company. 

High speed 8051 MCU core, speed up to 25MIPS. The internal program memory is 64K FLASHROM 

rewritable, internal 4K data RAM. 5 general purpose 16 bit counter / timer, 12 bit A/D converter. In 

addition, there are 2 UART ports, 64 I/O ports and other rich digital peripherals. 

5.1 Power supply circuit 

Because this system has high sampling precision, so the noise power circuit must be very small. The 

system uses AS2830 as a regulator of +3.3V supply voltage, the use of MC7805 as a regulator of +5V 

supply voltage. In addition, according to the A/D module reference voltage C8051F020 (Vref) the 

special requirements of the high precision constant, A/D reference voltage generating +2.5V using 

MC1403 and the reference voltage for linear analog signal amplification LM324. 

5.2 Analog signal processing circuit 

The processing circuit of analog signal generated by ADXL202 is shown in Figure 1. 
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Figure 1 Analog signal processing circuit 

ADXL202 XFILT and YFILT pin connected to the 0.1uF capacitor makes the analog output bandwidth 

of 50Hz, the output noise (RMS) is 4.3mg. 

Due to the impact of 32K internal RFILT ADXL202, making the XFILT and YFILT analog output 

driving force is insufficient. Therefore, after XFILT and YFILT plus a LM324 op amp follower drive. 

Change of gravity component of ADXL202 induction in +1g ~ -1g, accordingly, makes Vdd +5V, 

output analog linear variation in +2.2V ~ +2.8V. But the back-end MCU A / D sampling design input 

range of 0 V to + 2.5V, in order to improve the precision of sampling and matching the input range of 

the A / D sampling, after follower design composed of LM324 op amp voltage reference for + 2.5V, 

amplification coefficient for 7 negative feedback amplifying circuit. This makes the output of the 

amplifier circuit with input +2.2V ~ +2.8V linear change as the output of +0.4V ~ 4.6V. 

Voutput = - (Vinput - 2.5V) * 30K / 4.3K + 2.5V. 

Then the resistance divider, which finally into the single chip sampling input is +0.2V ~ +2.3V 
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5.3 C8051F020 control and output circuit of single chip microcomputer 

In the control and output circuit of SCM: 

TMS, TCK, TDI and TDO pin JTAG pin, for download and update the program memory in 

FLASHROM program.A/D reference voltage VREF0 connected to +2.5V. AIN0.0 and AIN0.1 pins 

are connected to the analog signal that is sampled. After single chip processing Pitch and Roll signal 

from the UART port output, and through the level conversion chip MAX3232 can be directly and PC 

communication FCOM port RS232 signal. 

6. Conclusion 

This design uses ADXL202 chip to produce tilt and horizontal angle of the two volume, it is a with high 

precision and wide dynamic characteristics of acceleration measurement chip, the design of electronic 

level instrument with measuring speed is quick, objective reading, can reduce work intensity, high 

precision, measurement data for computer input and is easy to realize the characteristics of internal and 

external integration of leveling. 
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