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Abstract

The dicing machine is an indispensable and important equipment in the material
dicing process. It can meet a variety of processing needs and improve the quality of
the finished product. The 250 fully automatic dicing machine is a common type of
dicing machine in current practical operations. Compared with traditional equip-
ment, it has a higher degree of automation. It can not only speed up the dicing pro-
cess, but also have better precision and quality control effects, which meets the
actual production needs of the enterprise. To this end, we should master the specific
application principles and methods of this type of equipment, actively do a good
job in management, and create higher benefits for the enterprise. This article will
introduce the principle of the 250 fully automatic dicing machine, analyze the key

technologies used in it, and explore the management countermeasures of the 250
fully automatic dicing machine from the two aspects of maintenance and repair.
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Introduction

The packaging of electronic devices requires a high degree of precision, so higher requirements are placed on the
performance of the dicing machine. Only on the basis of ensuring the accuracy of dicing can the quality of the product
be improved and the production standards be met. In particular, the current electronic devices are getting smaller and
smaller, and the thickness is getting thinner and thinner. The use of semi-automatic dicing machines for processing
will not only affect the production efficiency, but also easily cause product quality defects, reducing the overall effi-
ciency of the enterprise. For this reason, the 250 fully automatic dicing machine should be the focus, and the current
production process and procedures should be comprehensively improved to improve the product qualification rate
and speed up the production pace of the enterprise. In practical operations, it is necessary to clarify the basic principles
and maintenance and repair methods, reduce the failure rate of the equipment, keep it in a good operating state at all
times, and reflect the characteristics and advantages of full automation.

1. Principle of the 250 Fully Automatic Dicing Machine

Material cutting involves many steps, including loading, calibration, cutting and cleaning. The 250 fully automatic
dicing machine can realize the integrated operation of the above process, and can implement automated processing
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without the help of manpower, and can perform fast cutting under strong grinding and clean the residue. The flange
of the air static pressure electric spindle is equipped with a grinding wheel blade, which can cut the wafer during
high-speed rotation. Reasonable setting of the moving speed of the X-axis air floating platform is the key to improving
processing quality [1]. The working principle of the 250 fully automatic dicing machine is shown in Figure 1.
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Figure 1. Principle of the 250 fully automatic dicing machine.
2. Key Technologies of 250 Fully Automatic Dicing Machine
2.1 Air static pressure electric spindle

In the high-power grinding process, higher requirements are placed on the spindle performance, and it is necessary
to maintain operational stability and accuracy to obtain better cutting results. Air bearings are widely used in this
component. The drive of the equipment relies on an induction motor, and the spindle has a significant zero-drive
feature, which can reduce the energy consumption of equipment operation. It has good processing effects on various
brittle materials, and its application in ceramics and silicon wafers is very mature. The error can be effectively con-
trolled during the rotation process, and the rigidity performance is excellent, always maintaining the performance of
the cutting tool. It not only improves the product qualification rate, but also avoids the frequent replacement of cutting
tools, which is very beneficial for the control of enterprise production costs. The application of air static pressure
electric spindle can also maintain good dynamic balance, which is also the key to ensure the stable operation of the
dicing machine. With the improvement of processing quality standards, the requirements for rotation accuracy have
become more stringent, and generally cannot exceed 2 pm. When using a 250 fully automatic dicing machine, the
homogenization effect can be exerted, which greatly improves the accuracy. The roundness error is controlled within
2 um, and the rotation accuracy can be controlled within 1 um [2]. As the spindle speed increases, it will have a
certain impact on the dynamics of the equipment. When using an air static pressure electric spindle, it can play a good
balancing role. The maximum speed can reach 60,000r/min, and the constant matrix output method is more stable,
preventing equipment failure problems during fast operation.

2.2 Mechanical cutting system

The mechanical cutting system is the main system in the 250 fully automatic dicing machine, involving the X-axis,
Y-axis, Z-axis and T-axis, etc. The air-floating platform can meet the operation requirements of the X-axis. The
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platform is driven by a servo motor to achieve horizontal movement. The stepper motor can provide power for the
movement of the Y-axis and provide support for the movement of other components, including light sources and CCD
cameras, etc., which can control the accuracy range within 2 um. The Y-axis movement can drive the Z-axis move-
ment, and the accuracy control range is within 1 um [3]. The fast and precise rotation of the workbench is achieved
by the T-axis, and the control of the rotation angle is more reliable. With the cooperation of multiple axis motion
systems, the cutting process of materials can be completed efficiently.

2.3 Wafer transfer positioning system

In adsorption and driving, the 250 fully automatic dicing machine relies on vacuum suction cups and cylinders re-
spectively, which can ensure the standardization and regularity of the robot operation to meet the requirements of
precision control. The efficiency and quality of dicing work are affected by many factors, among which the influence
of wafer positioning is very significant, and good reliability needs to be maintained. Ensuring the independence of
the loading and unloading systems can improve the reliability of the entire equipment operation, while facilitating
equipment debugging and operation and maintenance and meeting the requirements of parallel operation. The posi-
tioning of the wafer is the key when using a dicing machine. Stepper motors can be used as actuators, and a single-
chip microcomputer can be used as a motion controller, which can provide support for push-pull and lift motion
control. The reliability of the operation of the fully automatic dicing machine will also be directly affected by the
transmission motion, and good accuracy must be maintained during positioning. With the integrated application of
micro-step drive technology, its performance has been comprehensively improved [4]. At the same time, the use of
terminal vibration suppression technology in the manipulator can also enhance the operating performance of the
manipulator, thereby avoiding serious deviations in positioning. In the process of using stepper motors, using a single-
chip microcomputer to implement acceleration and deceleration control can avoid serious noise and loss of steps.

2.4 Automatic image recognition and alignment technology

Scratching chips and cooling water may have a certain degree of influence on the judgment of scratches. The actual
efficiency of the cutting work, material type, blowing intensity, etc. may all cause false graphics. Therefore, the role
of automatic image recognition and alignment technology should be fully utilized to avoid negative impact on graphic
judgment. In the application of this technology, with the help of specialized image processing algorithms and geo-
metric feature matching algorithms, it is possible to reduce positioning errors and ensure that the equipment meets
the expected accuracy requirements during use [5]. This method has significant advantages. It can get rid of the
dependence on traditional pixel grayscale and is more efficient and accurate in visual recognition. Open CV visual
function library is the key to the application of automatic image recognition and alignment technology. Doing a good
job of preprocessing can obtain better images, more accurate analysis and evaluation of geometric features, and can
also eliminate the influence of image noise. The SUSAN filtering method is more commonly used. It can quickly
filter out noise without affecting the structural characteristics, thereby achieving smoothing processing and improving
the overall processing effect in binarization processing.

2.5 Automatic cleaning

During the cutting process, it is also necessary to clean the wafer in time, which is also the key to ensure product
quality. The automatic cleaning system is the main system of the 250 fully automatic dicing machine, which can
effectively reduce the impact of cutting particles and prevent CCD/CMOS image sensors from being seriously af-
fected. The wafer can be accurately positioned on the rotating disk with the help of a robot, and adsorbed at the same
time. The rotating disk enters the lower station under the action of the lifting cylinder, and then the wafer is rotated
and sprayed with water. The maximum speed is 3000r/min and not less than 500r/min. At the same time, the drying
process is mainly carried out by spraying air. After the process is completed, it enters the upper station and the equip-
ment stops working [6]. When using the automatic cleaning method, how to ensure the stability of the spray and the
dynamic balance of the rotation is the key point to determine the cleaning effect. The overall dynamic balancing
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technology can effectively improve the above problems, so that it remains stable during rotation and cleaning, and
avoids affecting the final cleaning effect. When microparticles or ultra-microparticles appear, the change in their
pressure can also achieve timely peeling, thereby ensuring the good quality of the product. Compared with high-
pressure cleaning methods, the performance of the water-gas dual-fluid cleaning device is more superior and can
effectively improve the cleaning level. In practice, it is often used to control cutting particles.

3. Management Strategies for the 250 Fully Automatic Dicing Machine
3.1 Maintenance

Effective maintenance of the 250 fully automatic dicing machine can avoid serious malfunctions, improve equipment
utilization, and prevent product qualification rates from being affected. A complete system can be established in the
maintenance work to clarify the basic content, process, methods, and standards of daily maintenance, monthly mainte-
nance, and annual maintenance to ensure that all work is carried out in an orderly manner. For example, in daily
maintenance, various components should be cleaned to prevent dust and oil from causing harm to equipment opera-
tion, including non-contact height measurement sensors, flanges, CCD lenses, and workbenches; in monthly mainte-
nance, the motion axis should be lubricated to prevent jamming during operation, and the blockage of the filter should
be analyzed and cleared in time; in annual maintenance, components that may have malfunctions should be inspected
and replaced, including UPS batteries, air compressor filters, and spindle carbon brushes [7].

3.2 Repair

The 250 fully automatic dicing machine may have problems during operation, such as failures in the vacuum circuit,
water circuit, or gas circuit. In this case, it is necessary to identify the specific location and cause of the failure, replace
the broken pipes and faulty solenoid valves, and clear the pipes to avoid serious blockages. Power failures often cause
failures in the cylinders and solenoid valves, so they need to be repaired or replaced in a timely manner, and the
circuit breakage should be checked. Pressure sensors and vacuum sensors are the main types of sensors in the equip-
ment, and data detection needs to be done well, and damaged components need to be replaced in a timely manner.
The motion system is a key system in the 250 fully automatic dicing machine, and the motor's operating status needs
to be detected and replaced in a timely manner when a failure occurs [8]. Failure to lubricate the mechanical parts in
a timely manner may affect the accuracy of the equipment, so it is necessary to select appropriate lubricants and
replace damaged screws during maintenance.

4. Conclusion

The 250 fully automatic dicing machine is widely used in practice, which can speed up production and improve the
economic benefits of enterprises. When using this equipment, it is necessary to understand the working principle and
performance characteristics of each component, including the air static pressure electric spindle, mechanical cutting
system, wafer transmission and positioning system, automatic image recognition and alignment technology and au-
tomatic cleaning, etc., to improve the utilization rate of the equipment and give full play to the performance ad-
vantages of the equipment. At the same time, it is necessary to implement regular maintenance for the 250 fully
automatic dicing machine, and promptly deal with faults in the vacuum circuit, motion system and PC to prevent
serious safety accidents and improve the use effect of the equipment.
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