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Based on the principle of multi-chip design measuring instrument

General Design Description
With the rapid development of the power system, power grid capacity is increasing, the
structure more complex, real-time power system monitoring, scheduling automation is particularly
important, and electrical parameters of the automated data acquisition is an important part of how to
quickly and accurately capture system electrical parameters of each component (voltage, current,
power, power factor, etc.) is to achieve power system automation is an important factor.

Using microcontroller programming method used to generate a low frequency signal whose
frequency is the bottom line low. Has a relatively simple circuit, compact, inexpensive, high
frequency stability, anti-interference ability, versatility, etc., and can fine-tune the waveform,
improved waveform to meet the system requirements. As long as the circuit slightly modified to
adjust the program to complete the feature upgrades.

Used in this design is an 89C51 microcontroller with 4K bytes of flash erasable
programmable read-only memory, low voltage, high performance CMOSS bit microprocessor. This
single-chip EEPROM erasure can be repeated 100 times, using ATMEL high density non-volatile
memory fabrication techniques, and industry-standard MCS-51 instruction set and output pins are
compatible. Since the multi-8 CPU and flash memory combined in a single chip, ATMEL's 89C51
is an efficient microcontroller. 89C MCU as many embedded control system provides a high
flexibility and low-cost price. In this design, the calculation is simple, flexible circuit, this
single-chip fully meet the design requirements, but also makes the design more simple and
convenient.

Smart meters in the early 1980s, with the chip technology matures and developed world is
now being smart meter market is basically dominated by the instrument. The reason is the business
information needs of enterprises in the instrument selection which is a necessary condition is to
have the network communication interface. Originally a simple analog signal output process data
amount, then the instrument interface is a RS232 interface, this interface can achieve point to point
communication, but this approach can not be achieved networking. RS485 then appears to solve this

problem.
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RS-232, RS-422 and RS-485 serial data interface is standard, initially by the Electronic
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Industries Association (EIA) developed and published, RS-232 released in 1962, named for
EIA-232-E, As industry standards to ensure compatibility between products from different
manufacturers. RS-422 evolved from the RS-232, which is to compensate for the lack of RS-232
raised. RS-232 communications to improve the short distance, low rate of defects, RS-422
communication interface defines a balance, transfer rate up to 10Mb / s, the transmission distance
was extended to 4000 feet (rates of less than 100kb / s time), and allows a balance on the bus up to
10 receivers. RS-422 is a single transmission, multi-machine receives a one-way, balanced
transmission standard, was named TIA/EIA-422-A standards. To expand the application range, EIA
again in 1983 on the basis of the RS-422 RS-485 standard developed to increase the multi-point,
two-way communications capability that allows multiple transmitters connected to the same bus,
while increasing the transmitter drive capability and conflict protection features, the expansion of
the bus common mode range, named after TIA/EIA-485-A standards. Since EIA standards are
based on recommendations made by "RS" as a prefix, so in the communications industry, are still
accustomed to the above criteria to RS prefix title.

The analog signal is converted to digital signal circuits known analog / digital conversion
circuit (or A / D conversion circuit), an analog signal into a digital signal to go through the sample
and hold, quantization, coding 4 process. There is now a monolithic integrated circuit to complete
the A / D conversion function, this analog / digital conversion circuit is often referred to as analog /
digital converter. According to analog, digital converter conversion works differently, analog /
digital converter can be divided into successive comparison mold / digital converters, mold double
integral A / D converter and so are several.

Double integral type A / D converter's biggest advantage is job stability, anti-interference
ability. Double integral type A / D converter digital output of the integrating resistor R, the
integrating capacitor C, independent of the clock frequency fcp, the biggest drawback is slower, so
the voltmeter mainly used for low-speed digital test systems. Double integral type A / D converter
conversion accuracy depends on the median, operational amplifiers and comparators sensitivity and
zero drift and other factors.

Energy meter will form an integrated instrument multiple power parameters, the instrument
can be done only carry a voltage, current, phase, power, power factor and other features truly fully
and accurately reflect the quality of electric power systems. The instrument can be widely applied to
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power system protection and metering and related industries professional, industrial and
mining, petrochemical, metallurgical enterprises of the secondary circuit checks. It appears to

simplify the operator's work, but also bring considerable economic and social benefits.
Based on this, the main design a microcontroller-based MSC-51 AC parameter measurement

instrument, the instrument can measure AC parameter of voltage, power.
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