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When designing electronic devices, the integrity and performance of the printed circuit board (PCB)
are paramount. A 15-cm by 20-cm PCB, in particular, offers a versatile platform for various
applications, from consumer electronics to industrial controls. One critical aspect in PCB design is
ensuring that components do not come into direct contact with certain surfaces or other parts,
which can be essential for electrical insulation, thermal management, or mechanical stability. This
article explores the considerations, materials, and best practices involved in creating such a PCB,
where components are kept isolated from direct contact with specific surfaces.

---

Understanding the Need for Isolation in PCB Design

In many electronic systems, the physical separation between components and other elements is
crucial for multiple reasons:

Electrical Insulation
- Prevents unintended electrical conduction that could cause shorts or signal interference.
- Ensures safety by isolating high-voltage components from accessible surfaces or low-voltage parts.

Thermal Management
- Protects sensitive components from excessive heat generated by neighboring parts or external
sources.
- Facilitates proper heat dissipation through thermal barriers or insulators.

Mechanical Stability and Protection
- Shields components from mechanical shocks, vibrations, or contact with conductive surfaces.
- Prevents physical damage or dislodgment during handling or operation.

Compliance with Standards
- Meets safety and electromagnetic compatibility (EMC) standards, which often specify minimum
clearance and isolation distances.



---

Design Specifications for a 15-cm x 20-cm PCB with
Component Isolation

Designing a PCB of specific dimensions (15 cm x 20 cm) with non-contact component zones involves
meticulous planning. Here are the primary considerations:

Component Placement and Zoning
- Strategically position components to ensure they maintain required clearance from surfaces or
other parts.
- Create dedicated zones for sensitive components that need insulation or protection.

Clearance and Creepage Distances
- Maintain minimum distances between conductive parts and surfaces, as per standards such as IEC
60664.
- Typical creepage and clearance distances depend on voltage levels and environmental conditions.

Layer Stack-up and Material Selection
- Use multiple PCB layers to route signals and provide insulation layers.
- Select dielectric materials with appropriate dielectric strength and thermal properties.

Mechanical Mounting Considerations
- Include mounting holes and hardware that do not contact or exert pressure on sensitive
components.
- Design enclosures or covers that prevent direct contact.

---

Materials Used to Prevent Direct Contact

Choosing the right materials is vital to ensure components do not come into direct contact with
unwanted surfaces or other parts.

Insulating Layers and Spacers
- Silicone pads or sheets: Provide thermal insulation and cushioning.



- Polyimide tapes: Used for high-temperature insulation.
- Mylar or PTFE sheets: Serve as dielectric barriers.

Conformal Coatings and Encapsulants
- Protect components from environmental factors and prevent accidental contact.
- Types include silicone, acrylic, or epoxy coatings depending on application.

Non-Conductive Mounting Hardware
- Use plastic standoffs, insulative screws, or nylon spacers.
- Avoid metal hardware that could bridge connections or cause shorts.

Specialized Insulation Components
- Gaskets and isolators: Prevent contact between PCB components and enclosures.
- Thermal pads and interface materials: Aid in heat transfer while maintaining electrical isolation.

---

Best Practices for Ensuring Components Do Not Come
Into Direct Contact

Maintaining proper isolation requires a combination of design strategies, material choices, and
assembly techniques.

Design Strategies

Use of Isolation Zones: Clearly define areas where sensitive components are placed away1.
from conductive surfaces.

Implement Physical Barriers: Incorporate dielectric walls or separators within the PCB or2.
enclosure.

Maintain Adequate Clearance: Follow industry standards for minimum distances based on3.
voltage levels.

Layered PCB Construction: Use internal dielectric layers to isolate traces and components4.
from external surfaces.



Material and Hardware Selection

Select Non-Conductive Mounting Hardware: Use nylon or plastic standoffs rather than1.
metal ones.

Apply Insulating Coatings: Use conformal coatings to cover the PCB and components,2.
preventing direct contact with environmental surfaces.

Utilize Insulating Substrates: Consider substrates like FR-4 with high dielectric strength or3.
specialized materials for high-voltage applications.

Assembly and Handling Tips

Careful Component Placement: Ensure that components are placed with adequate space1.
from edges and surfaces.

Use of Insulating Films and Tapes: Place dielectric tapes or pads between components and2.
enclosures or mounting surfaces.

Avoid Metal-to-Metal Contact: When assembling, verify that no metal parts contact the PCB3.
or components directly.

Regular Inspection: During manufacturing, verify the absence of unintended contact points.4.

---

Applications and Industry Standards

Designing a PCB with components kept away from certain surfaces aligns with various industry
standards and applications.

High-Voltage and Power Electronics
- Require strict creepage and clearance distances to prevent arcing or leakage.
- Use insulators and barriers extensively.

Medical Devices
- Need to ensure patient safety by preventing electrical contact with external surfaces.
- Use biocompatible and insulating materials.



Aerospace and Automotive Electronics
- Subject to vibrations and environmental stresses, demanding robust insulation and mounting
strategies.
- Must comply with standards like ISO 26262 or MIL-STD.

Consumer Electronics
- Emphasize compactness while maintaining safety and reliability.
- Use conformal coatings and insulative spacers.

---

Conclusion

Designing a 15-cm by 20-cm printed circuit board where components are not allowed to come into
direct contact with certain surfaces or other parts requires a comprehensive approach. From
choosing appropriate materials and hardware to implementing strategic layout and assembly
practices, engineers can ensure safety, performance, and compliance with industry standards.
Proper insulation, spacing, and protective measures not only safeguard the components but also
extend the longevity and reliability of the final product. Whether for high-voltage applications,
sensitive medical devices, or compact consumer electronics, the principles outlined here serve as a
foundation for achieving effective component isolation on PCB designs.

Frequently Asked Questions

What materials should be avoided for direct contact with the
components on a 15-cm by 20-cm PCB?
Materials like liquids, corrosive chemicals, and conductive substances should be avoided to prevent
damage or short circuits to the components.

Why is it important to prevent components from coming into
direct contact with certain materials?
Direct contact with incompatible materials can cause corrosion, electrical shorts, or physical
damage, compromising the PCB's functionality and longevity.

What protective measures can be used to prevent components
from coming into direct contact with unwanted substances?
Applying insulation coatings, conformal coatings, or using protective enclosures can prevent direct
contact with harmful substances.



Are there specific standards or guidelines regarding materials
that should not contact PCB components?
Yes, standards such as IPC-2221 and IPC-2222 provide guidelines on material compatibility and
protective measures for PCB components.

How does the size of the PCB (15cm x 20cm) influence the
design considerations for component protection?
Larger PCBs require careful planning to ensure all components are adequately protected, with
considerations for uniform coating and spacing to prevent accidental contact with harmful materials.

Can environmental factors affect the materials that
components must be protected from on a PCB?
Yes, environmental factors like humidity, dust, and temperature can influence which materials
should be kept away from PCB components to prevent degradation or failure.

What are common non-contact materials used to safeguard
PCB components?
Common materials include silicone, epoxy resins, and protective conformal coatings that act as
barriers against contaminants and physical contact.

How can improper handling lead to components coming into
unwanted contact on a PCB?
Improper handling, such as touching components with bare hands or using unshielded tools, can
transfer oils, moisture, or cause physical damage, risking direct contact with harmful substances.

What maintenance practices are recommended to ensure
components on a 15cm x 20cm PCB remain protected from
direct contact with harmful substances?
Regular cleaning with appropriate solvents, proper storage, and inspection of protective coatings
help maintain the integrity of the PCB and prevent unwanted contact.

Additional Resources
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Printed Circuit Boards (PCBs) are fundamental components in modern electronic devices, serving as
the backbone for mounting and connecting electronic components. When designing PCBs, especially
those measuring approximately 15 cm by 20 cm, certain constraints and requirements can



significantly influence the layout, material choice, and overall performance. One particularly
interesting design criterion is the stipulation that components must not come into direct contact
with certain elements or surfaces, often for reasons related to insulation, thermal management, or
device safety. This article delves into the nuances of such PCBs, exploring their design
considerations, advantages, challenges, and applications.

---

Understanding the Concept of Non-Contact
Components in PCBs

What Does "Components Not Allowed To Come Into Direct
Contact With" Mean?

In standard PCB design, components are mounted directly onto the board's surface or embedded
within its layers. However, specific applications demand that certain components avoid direct
contact with other surfaces, such as the PCB substrate, enclosure, or other components. This non-
contact requirement can be driven by:

- Electrical insulation needs
- Thermal management strategies
- Prevention of mechanical wear
- Vibration isolation
- Contamination avoidance

For example, sensitive sensors or high-voltage components might be mounted on insulative standoffs
to prevent unintended electrical conduction or damage.

Common Methods to Achieve Non-Contact Mounting

Designers employ various techniques to ensure components are isolated:

- Use of Insulative Standoffs and Mounting Hardware: Plastic or ceramic standoffs lift components
away from the PCB or enclosure.
- Flexible or Rigid-Flex PCB Designs: These allow components to be mounted on flexible substrates
or separated from rigid sections.
- Conformal Coatings and Insulation Layers: Applying dielectric coatings minimizes direct contact
with conductive surfaces.
- Embedded Spacers or Gaskets: These create physical barriers within the device assembly.

---



Design Considerations for a 15-cm x 20-cm PCB with
Non-Contact Components

Size and Layout Planning

A PCB measuring 15 cm by 20 cm offers a sizable area for component placement, but the non-
contact constraint introduces unique challenges:

- Component Placement: Ensuring that sensitive or high-risk components are mounted using
insulative supports or separated by adequate distances.
- Routing Complexity: Additional space may be required for spacers or mounting hardware, affecting
trace routing and component density.
- Thermal Zones: Proper placement to manage heat dissipation, especially when components are
lifted away from the PCB surface.

Material Selection

Material choice is vital to meet the non-contact requirements:

- Substrate Material: Use of dielectric substrates such as FR-4, PTFE, or ceramic-based materials for
the PCB.
- Insulative Supports: Use of high-quality plastics like PEEK, nylon, or ceramic insulators for
standoffs.
- Coatings: Application of conformal coatings, epoxy, or silicone-based insulations to prevent
unintended contact.

Mechanical Design and Mounting Strategies

Ensuring mechanical stability while maintaining non-contact:

- Standoff Height: Determining appropriate heights to prevent contact without causing mechanical
stress.
- Vibration Damping: Incorporating damping materials if the device operates in vibrating
environments.
- Accessibility: Designing for ease of assembly, inspection, and maintenance.

---

Advantages of a Non-Contact PCB Design



Enhanced Electrical Safety and Reliability

- Prevention of Short Circuits: By avoiding direct contact, the risk of accidental electrical contact or
bridging is minimized.
- Improved Insulation: Reduces leakage currents in high-voltage applications.
- Protection of Sensitive Components: Components like sensors, ICs, or optical elements are shielded
from physical and electrical contact damage.

Thermal Management Benefits

- Optimized Heat Dissipation: Components mounted on insulative supports can be positioned to
improve airflow or thermal isolation.
- Reduced Thermal Stress: Avoids heat transfer from the PCB to sensitive components, extending
lifespan.

Mechanical and Environmental Isolation

- Vibration Isolation: Components mounted on standoffs are less affected by PCB flexing or
vibrations.
- Contamination Prevention: Non-contact mounting reduces exposure to dust, moisture, or corrosive
elements.

Design Flexibility

- Allows for complex layering and arrangement, accommodating multiple functional modules within
limited space.

---

Challenges and Drawbacks of Non-Contact PCBs

Increased Complexity and Cost

- Additional Hardware: Use of standoffs, insulators, and mounting brackets increases manufacturing
complexity and expense.
- Assembly Time: Extra steps in assembly and precise alignment are required.
- Design Validation: More rigorous testing and validation are necessary to ensure mechanical
stability.



Potential for Mechanical Instability

- Vibration and Shock Risks: Components mounted on supports may be more susceptible to
displacement if not properly secured.
- Structural Integrity: Over time, mounting hardware may loosen or degrade.

Space Constraints and Layout Limitations

- Reduced Placement Density: Non-contact mounting takes up more space, limiting component
density.
- Routing Challenges: Additional clearance spaces are needed, complicating PCB routing.

Thermal Management Complexity

- While non-contact mounting can aid thermal isolation, it may also hinder heat dissipation if not
carefully designed, necessitating supplementary cooling solutions.

---

Applications of a 15-cm x 20-cm Non-Contact PCB
Design

High-Voltage and High-Precision Instruments

Devices such as oscilloscopes, medical imaging equipment, or high-voltage power supplies benefit
from non-contact component mounting to prevent arcing and ensure safety.

Optoelectronic Devices

Optical sensors, laser modules, and photodetectors often require physical separation from the PCB
to avoid contamination or interference.

Vibration-Sensitive Systems

Aerospace, military, or seismic monitoring systems use non-contact mounting to protect delicate
sensors from mechanical shocks and vibrations.



Environmental and Harsh Condition Equipment

Equipment designed for outdoor or harsh environments may employ insulative and non-contact
strategies to prevent corrosion, moisture ingress, and mechanical wear.

---

Future Trends and Innovations

Advanced Materials

Emerging dielectric materials and composites are improving the effectiveness of non-contact
mounting, enabling lighter, more compact, and more durable designs.

3D Printing and Additive Manufacturing

Additive manufacturing techniques allow for integrated insulative supports and complex geometries,
reducing assembly steps and costs.

Smart Mounting Solutions

Incorporating sensors within mounting hardware to monitor mechanical stability and environmental
conditions in real-time.

Integration with IoT and Smart Devices

Enhanced non-contact PCBs are increasingly compatible with IoT frameworks, enabling remote
monitoring of component health and environmental parameters.

---

Conclusion

Designing a 15-cm by 20-cm printed circuit board that requires components not to come into direct
contact with certain surfaces or elements presents a unique set of challenges and opportunities.
While such constraints can significantly enhance electrical insulation, thermal management, and
mechanical protection, they also introduce complexities in manufacturing, assembly, and layout
planning. The choice of materials, mounting hardware, and design strategies must be meticulously



tailored to meet the specific application requirements. As technology advances, innovative materials
and manufacturing techniques will continue to improve the feasibility and performance of non-
contact PCB designs, opening new avenues for high-reliability, high-performance electronic systems
across diverse industries. Whether for high-voltage equipment, sensitive sensors, or vibration-
isolated systems, non-contact PCB configurations represent a vital frontier in electronic device
engineering, balancing safety, functionality, and durability.
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