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Abstract: With the rapid development of high-speed
integrated circuit technology and computer
technology, not only has the application field of
electronic products been expanded, but also brought
about the complicated system, the mutual interference
between various components or systems, the basic
part of electronic products Is based on the PCB board
to complete the various functions of the functional
modules in the electronic product development
process, the rapid evaluation of PCB board function
module of the electromagnetic interference problem is
to shorten the electronic product design cycle,
improve product reliability and effective means. This
paper is in this context, the design of a set of PCB
board EMC problem automatic detection device to
quickly, intuitively and accurately find possible
sources of electromagnetic interference for electronic
product design engineers to provide low-cost, fast
testing method.
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Introduction

High-speed PCB design continues to be a new
challenge compared to traditional PCB-printed board
designs, and high-speed PCB design technology has
become a hot research area and continues to evolve.
In recent years, some studies have shown that
high-speed PCB designers should correct or abandon
some of the traditional understanding and practice. In
this paper, from the application point of view,
combined with high-speed PCB design technology in
recent years, some research results to explore the
current high-speed PCB design in a number of errors
and countermeasures1.

1. EMC Overview

Electromagnetic compatibility EMC is a new
comprehensive discipline. The main research is how
to make the same electromagnetic environment in the
work of a variety of electrical and electronic
equipment and components can work properly, do not
interfere with each other to achieve electromagnetic
compatibility2. EMC is a rapidly developing
interdisciplinary, the theoretical basis of the design
includes electromagnetic field and electromagnetic
wave theory, antenna and radio wave propagation,
circuit theory, and many other areas of technology
include electronic information, communications,
radio and television, computer and information
equipment, aviation aerospace, transportation,
medical equipment, household appliances and so on.
Here are some important concepts in the field of
electromagnetic compatibility and EMC test content
and standards, as well as EMC certification and
elaborate EMC for the importance of the product.
EMC testing generally consists of two parts, the first
part is the test of interference emissions and the other
is the sensitivity of the test. Interference test inside
the test there are a number of test content, sensitivity
test which also has a lot of test content.

2. System design

2.1 Hardware control circuit design of lower
computer

In the design of PCB board EMC automatic test
system, the lower computer needs to complete the
work there are two main aspects: (1) Communication
with the host computer to accept orders from the host
computer, the next bit hardware circuit in accordance
with the host computer command control
two-dimensional movement of the arm movement, to
achieve the PCB scan. (2) The control of the
mechanical two-dimensional moving arm, that is, the
control of the stepper motor. Based on the cost and
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ease of use and maintenance and adapt to the needs of
the system, the hardware control circuit selects a low
power, high performance and low cost STC89C52
chip produced by STC as a control chip3. The chip
has a small size, strong function, wide application,
low cost and many other advantages. The overall
design of the hardware circuit under the machine as
shown in Figure 1. The main function of the
single-chip central processing unit is to communicate
with the host computer, from the host computer to get
the implementation of instructions, and then
single-chip control X/Y direction of the stepper motor
movement, while the use of limit sensors on the
stepper motor closed-loop control, When the sensor
signal responds, the microcontroller stops the
stepping motor and improves the stability of the
two-dimensional motion platform.

Figure 1 Lower machine hardware circuit overall
design block diagram

2.2 PC software design

The host computer software is an important part of
the design automatic test system. It not only needs to
communicate with the lower computer to control the
movement of the two-dimensional movement arm.
While also controlling the spectrum analyzer,
real-time communication with the spectrum analyzer,
from the spectrum analyzer to read the measurement
data4. When the test is completed, the host computer
software also need to collect the data analysis, given
the test results report. So the host computer software
as a central, so that the entire test process in an
orderly manner. In summary, from the functional
division of the host computer software to complete
the three functions. 1) Remote control of the spectrum
analyzer 2) Communication with the lower computer
to control the movement of the two-dimensional
movement of the arm 3) Data processing module so
this chapter above the machine software function as
the main line, the host computer software in detail. So
as to get the integrity of the host computer software
architecture.

The display of the measurement data is an
indispensable part of the automatic measurement
system, and the user does not have to study the

specific measurement data and visually see the image
drawn by the data, thus greatly reducing the data
analysis time. In VB to achieve the data display can
be divided into two methods: One is to use VB
language to write graphics, the other method is to use
graphical display controls5. These graphical display
controls such as the CWGraph3D control in the
Measurement stdio software, the graph's control for
the office, and so on. Comparison of these two
methods The first method of writing with VB
language graphics display not only complex
procedures but also there are many difficult to solve
problems such as coordinate problems, program
maintenance costs and so low efficiency and low
display at the same time the effect is not good. In
order to facilitate programming at the same time to
obtain a good display and consider the complexity of
the program and maintainability, the program uses a
second graphical display method that uses a graphical
display control and use CWGraph control and
CWGraph3D control, CWGraph control used to
display in a A curve of the data read from the
spectrum at the measurement position, which is also
the measurement curve that is displayed when the
lower computer displays the spectrum at the
measurement position,

2.3 Design of Planar Magnetic Field Detection
Antenna

In this design, the design of the magnetic field
detection antenna is planarized and fed in the form of
a coplanar waveguide. This structure of the antenna
not only to meet the needs of testing, easy to test the
installation, and has a very good application value. At
the same time the use of coplanar waveguide form of
the antenna in the antenna design is also an important
research direction. The main antenna theory used in
the planar magnetic field detection antenna has two
main aspects: the first is the transmission line theory
and the second is the asymmetric coplanar waveguide
transmission line theory. The magnetic field detection
antenna mainly measures the changing magnetic field
generated by the high frequency current. Used to
diagnose radiation from components, printed circuit
boards, integrated circuits, cables, electromagnetic
leaks on shielded enclosures, and similar
electromagnetic interference. The measured
electromagnetic interference signal can be displayed
on the spectrum analyzer. With the magnetic field
detection antenna can distinguish printed circuit
boards, cables and electronic components on the "hot
spots" to find out the radiation of large components or
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circuit location. This is useful for finding and
removing electromagnetic interference.

In summary, the automated test is the development of
today's test technology, this issue combined with PCB
board EMC testing proposed a set of automatic test
system, the test system is not only on the traditional
PCB board EMC testing innovation, while giving
future EMC the test which presents a new idea of
saving manpower, material and financial resources.
The test results show that the test system can
effectively measure the electromagnetic interference
on the PCB board, can effectively help save the
circuit board design cycle, improve work efficiency,
can for enterprises, research institutions, etc. to bring
convenience and potential profits.
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