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Introduction éﬁ
—24" > Microwave active devices play a critical role in various TUTIoNS

applications such as telecommunications, radar, and

satellite communications. As the demand for high-
performance microwave devices increases, companies that
design and manufacture these devices must optimize their
operations for maximum efficiency and profitability. Modes of
» Microwave Technologies Inc. (MTI) implemented changes in
(]
a

operation and efficiency considerations are two key factors in
achieving this goal.

their operations to improve efficiency and profitability. We will
discuss the different modes of operation available to the
company, including manual assembly, automated assembly,
and outsourcing, and how they determined the best mode of
operation for each device. We will also examine the efficiency
considerations MTI implemented to reduce production costs,
improve delivery times, and increase the number of devices
they could produce. Finally, we will discuss the results of these

changes and how they helped MTI increase profitability and
competitiveness in the market.
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Modes of Operation 1 -
» Manual assembly is one mode of operation for
microwave active devices, and it involves assembling the
devices by hand. In this process, a skilled technician
performs the assembly process, which mcludes placmg
components onto the substrate and
>'3\/9Fiﬁe manual assembly can |
produce high-quality devices, it is
a time-consuming and labor-
Intensive process that can be

rone tp errors.
g Stich, it 18 Hot the most efficient mode of operation

for all dewces. However, manual assembly may be
suitable for low-volume, high-mix production where
flexibility is crucial, or for prototyping where design
changes may be frequent.
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Modes of Operation Cont... wﬁ

» To improve the efficiency of manual assembly, MTI
Implemented process improvements such as using high-
precision tools and jigs to reduce assembly time and
errors. They also provided training to their technicians to

» Despite these improvements, MTI identified devices that

ensure consistency and quality in their work.

could be produced more efficiently using other modes of
operation, such as automated assembly or outsourcing.
As such, the company conducted a detailed analysis of
their devices to determine the best mode of operation for
each device, resulting in improved efficiency and
profitability

Unit-1 / Modes and Efficiency Considerations / E.Divya Page 4




. S!S
Modes of Operation Cont... wﬁ

» Automated assembly is another mode of operation for

microwave active devices. This process involves using
machines to assemble the components onto the
substrate and solder them into place. Automated
assembly is faster and more precise than manual

assembly, making it a more efficient mode of operatlon

> R Hehple ROl hssembly, E

MTI invested In  automated
assembly equipment and software,
which allowed them to program the
machines to assemble the devices

according to the required specifications. The machines
could perform multiple assembly steps simultaneously,
reducing production time and cost.
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Modes of Operation Cont... éﬁ

MTI also implemented quality control measures to ensure
the machines produced high-quality devices consistently.
These measures included regular maintenance of the
machines, testing of the devices during the assembly
process, and inspection of the finished devices to ensure
they met the required specifications.

By implementing automated assembly, MTI was able to
significantly reduce production time and cost, increase
the number of devices they could produce, and improve
the consistency and quality of their devices.

However, automated assembly is not suitable for all
devices, particularly those with complex or irregular
shapes or those that require delicate handling. As such,
MTI evaluated each device to determine the best mode
of operation for each, resulting in improved efficiency and
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Automated assembly processes to reduce time and cost
soldering.
the required specifications.

of production :
1.Pick-and-place machines: These machines can automatically
pick up and place components onto the substrate, reducing
assembly time and errors.
2.Reflow ovens: These ovens use heat to solder the components
3.Automated inspection systems: These systems use cameras
4.Automated testing systems: These systems can test the

Efficiency Considerations &’;ﬁ

I'UTI()‘N:’J
onto the substrate, reducing the time and cost required for manual
and software to inspect the finished devices, ensuring they meet
devices during the assembly process, ensuring they are

functioning properly before they are completed.

MTI also used computer-aided design (CAD) software to optimize
the design of their devices for automated assembly, ensuring that
the machines could perform the assembly process accurately and
efficiently.
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Strict quality control process to reduce risk of defects

» Quality control is a crucial aspect of the manufacturing

process for microwave active devices. Defects or failures

In these devices can have serious conseguences in their

respective applications, including communication failures,
-

equipment damage, and safety hazards. To reduce the
risk of defects, MTI implemented a strict quality control
process that involved several steps.

» First, MTI conducted a thorough analysis of the design
and manufacturing process to identify potential sources
of defects. They then developed a detailed quality control
plan that outlined the testing and inspection procedures
for each device. This plan included both in-process
testing and inspection of finished devices to ensure they
met the required specifications.
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Results

Improved efficiency of operations

1.Lean manufacturing: This approach emphasizes minimizing waste and
maximizing efficiency by continuously improving processes. MTI can
implement lean manufacturing by identifying and eliminating any
unnecessary steps in their production process and optimizing their use of
resources.

2.Supply chain optimization: MTI can improve their efficiency by
optimizing their supply chain processes. This can involve working with
suppliers to streamline their delivery processes and ensure a steady flow of
materials to the manufacturing plant.

3.Workforce training and development: Proper training and development
of employees can help improve efficiency by reducing errors and improving
the speed and quality of work. MTI can invest in training programs for their
employees to improve their skills and knowledge in the manufacturing
process.

4.Inventory management: MTI can improve their efficiency by optimizing
their inventory management processes. This can involve implementing just-
in-time (JIT) manufacturing practices to ensure that the necessary
components are available when needed, reducing excess inventory and
minimizing waste.
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Results
Reduced production costs

1.Reduced production costs: Automated assembly processes and other
efficiency strategies can help reduce the cost of producing microwave
active devices. By reducing the need for manual labor, improving inventory
management, and optimizing the manufacturing process, MTI can reduce
production costs and improve their bottom line.

2.Improved delivery times: With the implementation of efficient assembly
processes and supply chain optimization strategies, MTI can improve their
delivery times. This can help them meet customer demand and gain a
competitive advantage in the market.

3.Increased number of devices produced: By improving efficiency, MTI
can produce more devices in less time, leading to an increase in production
output. This can help meet customer demand and increase revenue.

4.Increased profitability and competitiveness: With reduced production
costs, improved delivery times, and increased production output, MTI can
increase profitability and competitiveness. This, in turn, can lead to a
stronger market position and increased opportunities for growth and

expansion.
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Results
Increased profitability and competitiveness

1.Cost savings: By reducing production costs through automation,
optimizing inventory management, and minimizing waste, MTI can increase
their profit margins and improve their bottom line. This, in turn, can improve
their ability to compete in the market by offering more competitive pricing
while maintaining high-quality products.

2.Increased production output: By improving their efficiency, MTI can
produce more devices in less time, leading to an increase in production
output. This can help them meet customer demand and increase their
revenue, further improving their profitability and competitiveness.
3.Improved customer satisfaction: By delivering products faster, with
fewer defects, and at a competitive price, MTI can improve customer
satisfaction. Satisfied customers are more likely to become repeat
customers and recommend MTI's products to others, increasing their
market share and competitiveness

4.0pportunity for growth and expansion: Increased profitability and
competitiveness can provide MTI with the financial resources to invest in
research and development, expand their product line, or explore new
markets. This can lead to increased revenue and further growth
opportunities.
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Conclusion %ﬁ

» Modes and efficiency considerations in microwave
active devices are critical factors that can significantly
Impact the success of a manufacturing company like
MTI. By implementing automated assembly processes,

strict quality control measures, and other efficiency
strategies, MTI can reduce production costs, improve
delivery times, increase production output, and improve
customer satisfaction.

» These benefits can lead to increased profitability and
competitiveness, providing MTI with the resources to
iInvest in research and development, expand their
product line, and explore new markets. Overall, these
strategies can help MTI remain competitive in the
market and meet the growing demand for high-quality
microwave active devices, ensuring the long-term
success of the company.
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