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A) To create detailed prototypes

B) To identify market needs and generate ideas
C) To finalize the manufacturing process
D) To conduct usability testing

Q. 1 What is the primary goal of the "Concept Development' stage in product design?

Answer: B) To identify market needs and generate ideas

Q. 2 During which stage of product design are detailed specifications and prototypes
typically developed?
A) Idea Generation
B) Concept Development
C) Design Refinement
D) Production and Launch
Answer: C) Design Refinement

Q. 3 Which of the following is NOT a common activity in the 'Testing and Validation'
stage?

A) Conducting user tests
B) Creating a marketing plan
C) Evaluating performance and safety

D) Gathering feedback from end-users
Answer: B) Creating a marketing plan

Q. 4 In which stage is the product usually introduced to the market?
A) Production and Launch

B) Design Refinement
C) Concept Development
D) Prototyping
Answer: A) Production and Launch




Q. 5 Which stage of product design often involves creating models or mock-ups to explore
design concepts?

A) Design Refinement

B) Idea Generation

C) Prototyping

D) Production Planning
Answer: C) Prototyping

Q. 6 What is a key activity during the 'Concept Development’ stage?
A) Developing detailed engineering drawings
B) Creating a final product

C) Identifying and exploring potential market opportunities
D) Conducting large-scale production

Answer: C) Identifying and exploring potential market opportunities

Q. 7 In hardware design, what does the term "PCB’ stand for?
A) Peripheral Control Board

B) Printed Circuit Board

C) Primary Connection Bus
D) Power Control Block

Answer: B) Printed Circuit Board

Q. 8 What is the main function of an ‘embedded system' in hardware design?
A) To serve as a general-purpose computer

B) To manage network traffic

C) To perform specific control tasks within larger systems
D) To store large amounts of data

Answer: C) To perform specific control tasks within larger systems

Q. 9 Which of the following languages is commonly used for low-level hardware
programming?
A) Python
B)C
C) JavaScript
D) SQL
Answer: B) C

Q. 10 What is the role of ‘firmware' in hardware systems?
A) To provide a user interface for software applications

B) To manage the hardware's operational functions and settings
C) To develop graphical elements for the software
D) To store data in non-volatile memory

Answer: B) To manage the hardware’'s operational functions and settings



Q. 11 What is one of the main factors affecting the choice of analog devices in a design?
A) Programming language compatibility

B) Signal bandwidth and accuracy requirements
C) Software development tools

D) Debugging techniques

Answer: B) Signal bandwidth and accuracy requirements

Q. 12 Which device converts an analog signal into a digital signal?
A) Digital-to-Analog Converter (DAC)

B) Analog-to-Digital Converter (ADC)
C) Operational Amplifier

D) Microcontroller

Answer: B) Analog-to-Digital Converter (ADC)

Q. 13 What does DAC stand for in the context of hardware design?
A) Digital Analog Converter

B) Data Acquisition Controller
C) Digital-to-Analog Converter
D) Direct Access Channel

Answer: C) Digital-to-Analog Converter

Q. 14 What is the primary function of a Data Acquisition System (DAS)?
A) To process digital data and perform computations

B) To collect, measure, and convert data from physical signals into digital form
C) To execute control algorithms in real-time

D) To store and retrieve data from memory

Answer: B) To collect, measure, and convert data from physical signals into digital form

Q. 15 Which communication protocol is typically used for short-distance, low-speed
communication between integrated circuits?
A) UART

B) 12C

C) SPI

D) CAN

Answer: B) 12C

Q. 16 When choosing a microcontroller for a project, which of the following factors is least
likely to influence the choice?
A) Processing power and clock speed
B) Number of 1/O ports
C) Cost and availability of development tools
D) Programming language of the development environment
Answer: D) Programming language of the development environment



Q. 17 Which of the following is NOT a typical debugging tool used in hardware design?
A) Oscilloscope
B) Logic Analyzer
C) Emulator
D) Compiler
Answer: D) Compiler

Q. 18 What is the primary use of a simulator in hardware design?
A) To physically test and debug hardware
B) To run software code on a model of the hardware system
C) To compile source code into machine code
D) To measure electrical signals in a circuit
Answer: B) To run software code on a model of the hardware system

Q. 19 What is an emulator used for in hardware design?
A) To simulate the behavior of a hardware system in software
B) To compile and link software code
C) To interface between hardware and software systems
D) To provide real-time data acquisition and processing
Answer: A) To simulate the behavior of a hardware system in software

2 Marks Questions

Q. 1 Explain the role of "Testing and Validation" in the product design process.

Answer: The role of 'Testing and Validation' is to evaluate the performance, safety, and
reliability of the product. This involves conducting various tests to ensure that the product meets
design specifications and user requirements, and validating that it performs as intended in real-
world conditions.

Q. 2 How does the "Prototyping’ stage contribute to the product design process?

Answer: The 'Prototyping’ stage contributes by creating physical or digital models of the product
to test and explore design concepts. Prototypes help in identifying design flaws, evaluating
functionality, and gathering feedback from stakeholders, leading to improvements before final
production.

Q. 3 What is the significance of ‘Market Research' in the early stages of product design?
Answer: 'Market Research' is significant in the early stages as it helps identify market needs,
understand consumer preferences, and assess competitive products. This information guides the
development of product concepts that are aligned with market demands and has the potential for
commercial success.



Q. 4 What is the main goal of the Research and Development (R&D) phase in product
development?

Answer: The main goal of the R&D phase is to explore and develop new technologies,
solutions, and innovations that can be incorporated into the product. This phase focuses on
feasibility studies, experimentation, and refinement of concepts.

Q. 5 Why is prototype development important in the product design process?

Answer: Prototype development is important because it allows designers to create and test
preliminary versions of the product. Prototypes help in validating design concepts, identifying
potential issues, and gathering feedback for improvements before moving to mass production.

Q. 6 What is the purpose of pilot production in product development?
Answer: The purpose of pilot production is to produce a small batch of the product to test the
manufacturing processes, quality control procedures, and overall production workflow. It helps
in identifying and resolving any issues before full-scale production begins.

Q. 7 How does testing and verification contribute to product development?

Answer: Testing and verification ensure that the product meets its design specifications and
performance requirements. This phase involves evaluating the product for functionality, safety,
and reliability, and making necessary adjustments based on test results.

Q. 8 What factors should be considered when choosing an analog device for a specific
application?

Answer: Factors to consider include the required accuracy and precision, signal bandwidth,
power consumption, noise performance, and the operating environment.

Q. 9 What is the primary purpose of an Analog-to-Digital Converter (ADC)?

Answer: The primary purpose of an ADC is to convert continuous analog signals into discrete
digital values. This allows analog signals to be processed, analyzed, and stored using digital
systems and microcontrollers.

Q. 10 Explain the role of a Digital-to-Analog Converter (DAC).

Answer: A DAC converts digital signals into continuous analog signals. This is essential for
applications where digital data needs to be translated into a format that can interact with analog
systems or produce analog outputs, such as audio signals.

Q. 11 What is a Data Acquisition System (DAS) used for?

Answer: A Data Acquisition System (DAS) is used for collecting, measuring, and converting
data from physical phenomena (such as temperature, pressure, or voltage) into digital form for
analysis, processing, and storage.



Q. 12 How does the 12C protocol differ from SPI in terms of communication?

Answer: The 12C protocol uses a two-wire system (SDA for data and SCL for clock) and
supports multiple devices on the same bus with address-based communication. SPI uses a four-
wire system (MISO, MOSI, SCLK, and SS) and provides faster data transfer rates but requires
separate select lines for each device.

Q. 13 Why are simulators important in hardware design?

Answer: Simulators are important because they allow designers to model and test hardware
designs in a virtual environment. This helps in identifying and resolving issues before physical
prototypes are built, reducing development time and cost.

Q. 14 What is the main advantage of using an emulator in hardware design?

Answer: The main advantage of using an emulator is that it allows for the execution and
debugging of software code on a model of the hardware system. This helps in verifying the
functionality and performance of the code before it is deployed on the actual hardware.

Q. 15 What role does an assembler play in the development of low-level software?

Answer: An assembler converts assembly language code into machine code, which can be
executed by the processor. This translation is crucial for developing low-level software that
interacts directly with hardware.

4 Marks Questions

Q. 1 Describe the key components that should be included in a product specification
document.
Answer: A product specification document should include:
« Functional Requirements: Describes what the product is supposed to do.
e Technical Specifications: Details technical aspects such as materials, dimensions, and
performance criteria.
o Design Features: Outlines the aesthetic and ergonomic features.
o Compliance Requirements: Lists regulatory and industry standards that must be met.
e Quality and Reliability Criteria: Defines acceptable performance levels and testing
methods.

Q. 2 Discuss the importance of testing and verification in the product development
lifecycle. What aspects are typically evaluated?
Answer: Testing and verification are crucial for ensuring that the product meets its design
specifications and performs reliably under real-world conditions. This phase involves:

e Functional Testing: Verifying that the product performs its intended functions.

o Performance Testing: Assessing the product's performance under various conditions.



o Safety Testing: Ensuring the product meets safety standards and does not pose risks to
users.
« Reliability Testing: Evaluating the product's durability and long-term performance.
The importance lies in identifying and addressing any defects or issues before the product is
mass-produced, ensuring it is safe, effective, and compliant with regulatory standards. This helps
in reducing costly recalls and improving customer satisfaction.

Q. 3 Describe the process and benefits of analog signal conditioning in a hardware system.
Answer: Analog signal conditioning involves modifying analog signals to make them suitable
for further processing or conversion. This process typically includes:
o Amplification: Increasing signal strength to match the input range of subsequent stages.
« Filtering: Removing unwanted noise or interference from the signal.
o Level Shifting: Adjusting the signal level to fit within the operational range of other
components.

Q. 4 What is a Data Acquisition System (DAS), and what are its main components?
Answer: A Data Acquisition System (DAS) is used for collecting, measuring, and converting
data from physical phenomena into digital form for analysis. The main components of a DAS
include:
e Sensors: To measure physical parameters like temperature, pressure, or voltage.
o Signal Conditioning: To prepare the signal for accurate conversion, including
amplification and filtering.
« Analog-to-Digital Converter (ADC): To convert the conditioned analog signals into
digital data.
« Data Storage/Processing Unit: To store, analyze, and manage the acquired data.

Q. 5 Describe the role of simulators, emulators, and assemblers in the hardware design
process.

Answer: Simulators are used to model and test hardware designs in a virtual environment
before physical prototypes are built. They help in verifying design concepts, identifying potential
issues, and optimizing performance.

Emulators provide a virtual environment to run and debug software as if it were on the actual
hardware. They help in verifying code behavior and debugging without the need for physical
hardware.

Assemblers convert assembly language code into machine code that the processor can execute.
They are crucial for low-level programming, allowing developers to write efficient code that
interacts directly with hardware.

Q. 6 Discuss the factors to consider when selecting a communication protocol such as 12C
or SPI for a hardware project.
Answer: Factors to consider when selecting a communication protocol include:
o Data Transfer Rate: SPI typically offers higher speeds compared to 12C, which may be
crucial for high-speed data applications.



Number of Devices: 12C supports multiple devices with a single bus using address-based
communication, while SPI requires separate select lines for each device.

Bus Complexity: 12C uses two wires (SDA and SCL), making it simpler for
communication, whereas SPI uses four wires (MISO, MOSI, SCLK, SS) which can be
more complex but faster.

Distance and Noise: SPI is generally better suited for short-distance communication with
lower noise, while 12C is more suitable for longer distances with multiple devices.

Q. 7 How does choosing a programming language impact hardware design and
development?
Answer: Choosing a programming language impacts hardware design and development in
several ways:

Performance: Low-level languages like C or assembly provide more control over
hardware and can lead to optimized performance, while high-level languages like Python
offer ease of use but may result in less efficient code.

Development Time: High-level languages can speed up development with rich libraries
and tools, while low-level languages may require more time for coding and debugging.
Compatibility: The choice of language affects the compatibility with development tools,
libraries, and hardware interfaces.

Maintainability: High-level languages often result in more readable and maintainable
code, which can be beneficial for long-term development and updates.
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Q. 1 Which of the following is NOT an advantage of using 3D printing in prototyping?
A) Faster production time

B) Ability to create complex shapes

C) High material strength suitable for end-use parts

D) Reduced overall cost for low-volume production

Answer: C) High material strength suitable for end-use parts

Q. 2 What is the primary purpose of prototyping in product development?
A) To test the marketing strategy

B) To check the design for feasibility and functionality

C) To determine the final packaging

D) To launch the product in the market

Answer: B) To check the design for feasibility and functionality

Q. 3 Which of the following is a common method of rapid prototyping?
A) Injection molding

B) CNC machining

C) 3D printing

D) Casting

Answer: C) 3D printing

Q. 4 Which stage of product development involves creating prototypes to test the design?
A) Concept Development

B) Manufacturing

C) Design and Prototyping

D) Market Research

Answer: C) Design and Prototyping

Q. 5 Which stage of product design often involves creating models or mock-ups to explore
design concepts?

A) Design Refinement

B) Idea Generation

C) Prototyping




D) Production Planning
Answer: C) Prototyping

Q. 6 What is the main difference between prototype testing and validation in product
development?

A) Prototype testing is used to check the aesthetic appeal, while validation is for functional
aspects.

B) Prototype testing checks for functionality, while validation is used to check performance in
real-world conditions.

C) Prototype testing is used to market the product, whereas validation tests the manufacturing
process.

D) There is no difference; both refer to the same process.

Answer: B) Prototype testing checks for functionality, while validation is used to check
performance in real-world conditions.

Q. 7 What is the key difference between product verification and validation?

A) Verification checks if the product meets customer needs; validation checks if it meets
specifications.

B) Verification ensures the product was built correctly; validation ensures it meets user
requirements.

C) Verification is done after the product is launched; validation is done during design.

D) There is no difference; both terms mean the same thing.

Answer: B) Verification ensures the product was built correctly; validation ensures it meets user
requirements.

Q. 8 What is the primary purpose of product testing in the development process?
A) To reduce production costs

B) To assess the product's functionality and performance

C) To identify marketing strategies

D) To increase the product's aesthetic appeal

Answer: B) To assess the product's functionality and performance

Q. 9 Why is performance testing important in product development?

A) To check if the product is user-friendly

B) To ensure the product works correctly in real-life situations

C) To assess how the product performs under various stress conditions

D) To evaluate the product’s visual appeal

Answer: C) To assess how the product performs under various stress conditions

Q. 10 What is the primary objective of product analysis in the development phase?
A) To determine the product's market value

B) To assess the product's feasibility and potential risks

C) To create the product’s marketing plan

D) To finalize the product packaging



Answer: B) To assess the product’s feasibility and potential risks

Q. 11 Which of the following is typically assessed during functional testing of a product?
A) The product's ease of use

B) The product’s ability to meet design specifications and work as intended

C) The product's compliance with environmental standards

D) The product's durability under extreme conditions

Answer: B) The product’s ability to meet design specifications and work as intended

Q. 12 Which of the following is a key benefit of 3D printing in prototyping?

A) High-speed prototyping with minimal accuracy

B) Ability to create highly detailed and accurate prototypes in a short time

C) Inability to test product functionality

D) Requires highly specialized materials

Answer: B) Ability to create highly detailed and accurate prototypes in a short time

Q. 13 What is the primary goal of high-fidelity prototyping?

A) To explore rough concepts quickly

B) To create a functional version of the product that closely simulates the final version

C) To focus on aesthetics rather than functionality

D) To generate a rough sketch of the user interface

Answer: B) To create a functional version of the product that closely simulates the final version

Q. 14 What is the main disadvantage of using paper prototypes in the early stages of
product design?

A) They are expensive to produce

B) They do not provide interactive feedback or functionality

C) They cannot be used for testing design concepts

D) They are not visually appealing

Answer: B) They do not provide interactive feedback or functionality

Q. 15 Which material is most commonly used for making the base of a PCB?
A) Copper

B) Plastic

C) Glass epoxy (FR4)

D) Aluminum

Answer: C) Glass epoxy (FR4)

Q. 16 What is the function of the trace width in a PCB?
A) It determines the amount of current a trace can carry

B) It defines the thickness of the PCB layers

C) It determines the PCB’s shape and size

D) It provides support for the components



Answer: A) It determines the amount of current a trace can carry

Q. 17 Which of the following is a common method for failure analysis of integrated circuits
(1Cs)?

A) Visual inspection using a magnifying lens

B) Soldering the IC directly to the PCB

C) X-ray inspection to detect internal defects

D) Replacing the IC with a similar one

Answer: C) X-ray inspection to detect internal defects

Q. 18 Which of the following is a common cause of component failure in electronic circuits?
A) Overheating

B) Power surges

C) Incorrect soldering

D) All of the above

Answer: D) All of the above

Q. 19 Which type of testing is performed to check the behavior of the software when it is
integrated with other software or systems?

A) Unit testing

B) Integration testing

C) Regression testing

D) Usability testing

Answer: B) Integration testing

Q. 20 What type of test involves sending signals to hardware and measuring the system’s
response to those signals?

A) Functional testing

B) Boundary testing

C) Stress testing

D) In-circuit testing (ICT)

Answer: D) In-circuit testing (ICT)

2 Marks Questions

Q. 1 Explain the role of "Testing and Validation® in the product design process.

Answer: The role of 'Testing and Validation' is to evaluate the performance, safety, and
reliability of the product. This involves conducting various tests to ensure that the product meets
design specifications and user requirements, and validating that it performs as intended in real-
world conditions.



Q. 2 How does the "Prototyping" stage contribute to the product design process?

Answer: The 'Prototyping' stage contributes by creating physical or digital models of the product
to test and explore design concepts. Prototypes help in identifying design flaws, evaluating
functionality, and gathering feedback from stakeholders, leading to improvements before final
production.

Q. 3 What is rapid prototyping, and how does it benefit product development?

Answer: Rapid prototyping refers to the fast and cost-effective creation of a prototype using
technologies like 3D printing. It benefits product development by allowing quick iterations,
reducing time to market, and enabling better feedback and design adjustments.

Q. 4 What are the key advantages of using 3D printing in prototyping?

Answer: The key advantages of 3D printing in prototyping include faster production times,
lower cost for small batches, the ability to create complex geometries, and the ease of making
design changes quickly based on feedback.

Q. 5 What is the role of a Product Design Specification (PDS) in product manufacturing?
Answer: The Product Design Specification (PDS) outlines the technical and functional
requirements of a product. It guides the design, manufacturing processes, and ensures that the
final product meets the intended user needs, quality standards, and regulations.

Q. 6 What is the purpose of 3D printing in prototyping?

Answer: 3D printing is used to quickly produce physical prototypes from digital models. It
allows designers to test the form, fit, and functionality of a product design, particularly useful for
complex geometries, and is cost-effective for small runs or iterations.

Q. 7 How does Rapid Prototyping benefit the product development process?
Answer: Rapid prototyping allows for quick creation of prototypes using methods like 3D
printing or CNC machining, enabling faster testing, feedback, and iteration. It helps reduce
development time, costs, and risks by catching design issues early in the process.

Q. 8 What is the difference between testing and validation in product development?
Answer: Testing involves assessing a product’s functionality and identifying defects or issues,
while validation ensures the product meets the specified requirements and fulfills user needs.
Testing checks for correctness, and validation checks for suitability.

Q. 9 What is stress testing used for in product validation?

Answer: Stress testing is used to evaluate a system’s stability and performance under extreme
conditions, such as high loads or resource exhaustion, to ensure it can handle unexpected traffic
or errors without failure.

Q. 10 Why is performance testing critical in software validation?

Answer: Performance testing assesses how well the software performs under expected and
extreme conditions. It is critical to ensure that the product meets performance criteria such as
speed, scalability, and responsiveness under varying loads.



Q. 11 What is the significance of boundary value analysis in testing?

Answer: Boundary value analysis focuses on testing the boundaries of input values, such as
maximum and minimum limits. It is significant because errors often occur at the boundaries of
input ranges, and testing these ensures the system behaves correctly at extreme values.

Q. 12 What is the difference between design validation and design verification?
Answer: Design verification ensures that the product is built correctly according to
specifications, while design validation checks if the product meets user needs and performs in
the intended environment.

Q. 13 What is failure analysis, and what is its primary objective?

Answer: Failure analysis is the process of investigating the cause of a product’s failure. Its
primary objective is to determine the root cause of the failure, prevent recurrence, and improve
the overall design or manufacturing process.

Q. 14 What is troubleshooting, and what is its main objective?

Answer: Troubleshooting is the process of diagnosing and fixing problems in a system. Its main
objective is to identify the cause of a malfunction or defect and implement solutions to restore
normal operation.

Q. 15 What is the purpose of testing in troubleshooting?

Answer: Testing in troubleshooting is used to confirm suspicions about the cause of a problem.
It helps verify that the identified issue is the root cause and ensures that the implemented fix
resolves the problem effectively.

4 Marks Questions

Q. 1 Explain the concept of rapid prototyping and discuss its advantages in product
development.
Answer: Rapid prototyping is a technique used to quickly create physical models or prototypes
of a product directly from digital design files. It involves methods like 3D printing, CNC
machining, or laser cutting. The main advantages of rapid prototyping include:

o Speed: Allows quick iterations of design ideas and faster feedback.

« Cost-effective: Reduces the cost of building molds or tools for manufacturing.

o Design flexibility: Facilitates modifications and improvements during the design process.

e Risk reduction: Helps identify design flaws early, reducing the risk of costly changes

during production.



Q. 2 Discuss the different types of prototypes used in product development and their
respective purposes.

Answer: There are several types of prototypes used in product development, each serving a
different purpose:

o Low-fidelity prototypes: Simple, often paper-based or hand-drawn models used in the
early design phases. They are useful for conceptualizing ideas and gathering feedback on
general functionality.

« High-fidelity prototypes: Detailed, interactive models that closely resemble the final
product in terms of design and functionality. These are used to test user interfaces and
assess the product's usability and performance.

« Functional prototypes: Fully working models that demonstrate the core functionality of
the product, used to evaluate performance, features, and user experience.

o Visual prototypes: Models that focus on the aesthetic aspects of a product without fully
functional components. These are used to validate the look and feel of the design. Each
type of prototype helps in refining the design, assessing various aspects of the product,
and making necessary improvements before mass production.

Q. 3 What is the role of product analysis in the product development process?
Answer: Product analysis involves evaluating a product’s design, performance, and market
compatibility to ensure it meets the desired specifications and consumer needs. The role of
product analysis includes:
o Identifying improvement areas: Helps identify design flaws or performance gaps.
o Ensuring quality: Ensures that the product meets quality standards and user
expectations.
o Cost optimization: Analyzes the cost of production and identifies ways to reduce costs
without compromising quality.
o Market competitiveness: Assesses the product’s features, pricing, and positioning to
ensure it competes effectively in the market.

Q. 4 What is the significance of material analysis in product design and manufacturing?
Answer: Material analysis is the process of evaluating the properties of materials used in a
product’s design to ensure they meet the required performance standards. The significance
includes:
o Durability and reliability: Ensures the material can withstand stress, wear, and
environmental conditions.
o Cost efficiency: Helps select the most cost-effective material that meets product
requirements.
« Manufacturing feasibility: Evaluates whether the material can be easily processed and
integrated into the manufacturing process.
o Sustainability: Assesses the environmental impact of materials, ensuring that the product
is sustainable and eco-friendly.



Q. 5 What is 3D printing, and how is it used in product prototyping?
Answer: 3D printing, or additive manufacturing, is a process where material is deposited layer
by layer to create a three-dimensional object from a digital file. In product prototyping, it is used

to:

Create functional prototypes: Allows designers to quickly create physical models for
testing form, fit, and function.

Speed up iterations: Designers can rapidly modify and print new versions to test
changes and gather feedback.

Cost-effectiveness: Reduces the need for expensive molds and tooling, making it ideal
for low-volume production or initial testing.

Design flexibility: Enables complex geometries that would be difficult or impossible to
produce with traditional methods.

Q. 6 Explain the role of printing technologies like inkjet and laser printing in product
packaging.

Answer: Printing technologies such as inkjet and laser printing are commonly used in product
packaging for:

Customization: Allows for high-quality, detailed graphics, text, and branding on
packaging.

Cost-effectiveness: Provides a relatively low-cost solution for producing small to
medium runs of packaging.

Durability: Both technologies offer high-resolution printing, which ensures that the
design remains clear and legible throughout the product’s shelf life.

Flexibility: Can print on a variety of materials, including paper, plastic, and cardboard,
allowing for a wide range of packaging options

Q. 7 What is the role of vias in multi-layer PCB design?
Answer: Vias are small holes drilled through a PCB to electrically connect different layers. In
multi-layer PCB design, vias play a crucial role in:

Electrical connection: They link the components and traces on different layers, enabling
complex circuit designs.

Signal routing: Vias are used to route signals between layers when the surface layer
cannot accommodate all the necessary traces.

Space optimization: They help in optimizing space by allowing trace routing to go
through different layers, reducing the overall PCB size.



