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industry, renowned for its wide array of integrated circuit (IC) packages. As
technology advances and electronic devices become more sophisticated, the
need for reliable, versatile, and efficient packaging solutions becomes
paramount. On Semiconductor, often abbreviated as ON Semiconductor, has
established a reputation for manufacturing a diverse range of IC packages
that cater to various applications, from consumer electronics to industrial
systems. This article explores the different IC packages produced by ON
Semiconductor, their features, applications, and why they are critical in
modern electronic design.

Understanding IC Packaging and Its Importance
Before delving into the specific packages produced by ON Semiconductor, it’s
essential to understand what IC packaging entails and why it matters.

What Is IC Packaging?
IC packaging involves enclosing the semiconductor die within a protective
shell that provides mechanical support, facilitates electrical connections,
and ensures thermal management. The packaging determines the physical size,
shape, pin configuration, and overall performance of the IC.

Why Is Packaging Important?
The packaging impacts several critical factors:
- Electrical performance: Proper packaging reduces parasitic inductance and
capacitance, ensuring signal integrity.
- Thermal management: Efficient heat dissipation prolongs device lifespan and
maintains performance.
- Mechanical protection: Shields the delicate silicon die from physical
damage, moisture, and contaminants.
- Ease of integration: Standardized packages facilitate easier mounting on
printed circuit boards (PCBs) and compatibility with automated assembly
processes.



Types of IC Packages Offered by ON
Semiconductor
ON Semiconductor manufactures an extensive portfolio of IC packages, designed
to meet diverse electrical, thermal, and mechanical requirements. Below are
some of the most prevalent types.

1. Dual In-line Package (DIP)
Although more common in earlier generations of electronics, DIP packages are
still used for certain applications.

- Features: Through-hole mounting, two parallel rows of pins.
- Applications: Prototyping, breadboarding, and legacy systems.
- Advantages: Easy to handle and manually assemble.

2. Small Outline Integrated Circuit (SOIC)
A surface-mount package that is widely used for its compact size and ease of
assembly.

- Features: Smaller form factor with gull-wing leads on two sides.
- Variants: SOIC-8, SOIC-16, and larger sizes.
- Applications: Consumer electronics, communication devices.

3. Thin Small Outline Package (TSSOP)
Designed for space-constrained applications, offering reduced height and
footprint.

- Features: Thin profile with gull-wing leads.
- Applications: Mobile devices, handheld electronics.

4. Quad Flat Package (QFP)
A popular surface-mount package with leads on four sides.

- Features: Higher pin count, suitable for complex ICs.
- Applications: Microcontrollers, processors.

5. Ball Grid Array (BGA)
A modern package offering excellent electrical performance and thermal
management.

- Features: Array of solder balls on the underside.



- Advantages: Better thermal conductivity, higher pin densities.
- Applications: High-performance computing, networking equipment.

6. Package on Package (PoP)
Allows stacking multiple ICs vertically, saving PCB space.

- Features: Multiple die stacked and interconnected.
- Applications: Mobile devices, multichip modules.

Specific IC Packages Produced by ON
Semiconductor
ON Semiconductor emphasizes manufacturing specialized packages tailored to
the needs of various applications.

1. Power Packages
Designed to handle high power and thermal loads.

- Power QFN (Power Quad Flat No-Lead): Compact, low thermal resistance,
suitable for power management ICs.
- D2PAK/TO-220: Through-hole, larger packages for high power dissipation.

2. High-Density Packages
Facilitate integration of complex circuits.

- QFN and DFN (Dual Flat No-Lead): Very small footprint, ideal for space-
saving designs.
- WLCSP (Wafer-Level Chip Scale Package): Minimizes package size, used in
mobile devices.

3. Automotive-Grade Packages
Designed to withstand harsh environments.

- Robust versions of QFP and BGA variants.
- Features: Enhanced thermal cycling resistance, vibration tolerance.

4. Specialty Packages
Tailored for specific functionalities.

- MEMS Package: For sensors like accelerometers and gyroscopes.



- Optoelectronic Packages: For LEDs and laser diodes.

Choosing the Right IC Package from ON
Semiconductor
Selecting the optimal package depends on several factors:

Application requirements: Power, speed, size constraints.

Thermal considerations: Heat dissipation needs.

Manufacturing process: Surface-mount vs. through-hole.

Cost constraints: Budget for assembly and testing.

Understanding these aspects helps engineers and designers select the most
appropriate package for their project, ensuring reliability and optimal
performance.

Advantages of ON Semiconductor’s IC Packaging
Solutions
ON Semiconductor’s packaging portfolio offers several advantages:

- High Reliability: Designed to withstand environmental stresses.
- Thermal Efficiency: Packages like BGAs and Power QFNs facilitate effective
heat dissipation.
- Miniaturization: Enables compact device designs.
- Compatibility: Widely accepted standards simplify integration into existing
manufacturing lines.
- Innovation: Continuous development of new package types to meet emerging
technological demands.

Conclusion
ON Semiconductor’s comprehensive range of IC packages plays a crucial role in
enabling modern electronics. From simple through-hole DIP packages to
advanced BGA and wafer-level packages, their offerings provide solutions
tailored to power, space, thermal, and performance requirements.
Understanding the various IC packages produced by ON Semiconductor not only
helps in selecting the right component for specific applications but also
underscores the importance of packaging in achieving reliable, efficient, and
miniaturized electronic systems. As technology continues to evolve, ON



Semiconductor’s commitment to innovation in IC packaging will remain vital in
shaping the future of electronics manufacturing.

Frequently Asked Questions

What types of IC packages does On Semiconductor
produce?
On Semiconductor manufactures a variety of IC packages including Dual In-line
Packages (DIP), Small Outline Integrated Circuits (SOIC), Quad Flat Packages
(QFP), Ball Grid Arrays (BGA), and Thin Small Outline Packages (TSOP), among
others.

How does On Semiconductor's range of IC packages
benefit electronic device design?
Their diverse IC packages provide options for different size, thermal, and
electrical requirements, enabling designers to optimize for compactness,
performance, and reliability in various applications such as consumer
electronics, automotive, and industrial equipment.

Are On Semiconductor's IC packages suitable for
high-performance applications?
Yes, On Semiconductor offers specialized packages like BGA and QFP that are
suitable for high-performance and high-frequency applications due to their
excellent thermal management and signal integrity characteristics.

What industries primarily utilize On Semiconductor’s
IC packages?
Industries such as automotive, consumer electronics, telecommunications,
industrial automation, and healthcare extensively utilize On Semiconductor’s
diverse IC packages for their electronic components.

How does On Semiconductor ensure quality across its
different IC package types?
On Semiconductor employs rigorous manufacturing processes, quality control
standards, and testing procedures tailored for each package type to ensure
reliability, durability, and compliance with industry standards across all
their IC packages.



Additional Resources
On Semiconductor: An Industry Leader in Diverse IC Packaging Solutions

---

Introduction to On Semiconductor and Its
Significance in Electronics Manufacturing

In the rapidly evolving landscape of electronics, On Semiconductor (commonly
known as ON Semiconductor) has established itself as a pivotal player,
renowned for its extensive portfolio of semiconductor devices and innovative
packaging solutions. Founded in 1999, the company has grown into a global
enterprise with a reputation for delivering reliable, high-performance
integrated circuits (ICs) that power a myriad of applications—from consumer
electronics and automotive systems to industrial automation and
communications infrastructure.

One of the core strengths of ON Semiconductor lies in its comprehensive
approach to IC packaging. Packaging not only protects delicate silicon chips
but also ensures optimal electrical performance, thermal management, and
mechanical robustness. As a result, the company's diverse array of IC
packages plays a vital role in meeting the stringent demands of modern
electronics.

This article delves into the different IC packages produced by ON
Semiconductor, exploring their features, applications, and significance in
the broader context of electronic manufacturing.

---

Understanding IC Packaging: Why It Matters

Before exploring specific package types, it's essential to understand why IC
packaging is critical. An integrated circuit package serves multiple
functions:

- Protection: Shields the silicon die from physical damage, moisture, and
contaminants.
- Electrical Interconnection: Facilitates connections between the die and the
external circuitry.
- Thermal Management: Dissipates heat generated during operation to prevent
overheating.
- Mechanical Support: Provides structural integrity and ease of handling
during assembly.



The choice of package impacts the device's size, performance, cost, and
suitability for specific applications. ON Semiconductor's diverse packaging
options reflect its commitment to offering solutions tailored for various
technical and commercial needs.

---

Categories of IC Packages Offered by ON
Semiconductor

ON Semiconductor manufactures a wide spectrum of IC packages, each designed
to optimize specific performance parameters. These packages can be broadly
categorized into:

- Through-Hole Packages
- Surface-Mount Packages
- Advanced and Specialized Packages

Below, we explore the most common types within each category, detailing their
characteristics and typical applications.

---

Through-Hole (PTH) Packages

Through-hole packages, also known as Pin Through-Hole (PTH) packages, are
characterized by leads that pass through the PCB for mechanical stability and
electrical connection. Although less prevalent in modern high-density
applications, they remain vital in certain contexts requiring robust
mounting.

1. Dual In-Line Package (DIP)

Features:
- Rectangular body with two parallel rows of pins.
- Typically available in 8, 14, 16, 20, and higher pin counts.
- Easy to handle and suitable for manual soldering or breadboarding.

Applications:
- Legacy systems
- Prototyping
- Educational purposes

ON Semiconductor Offerings:
- DIP-8, DIP-14, DIP-16 series for various analog and digital ICs.



2. Small Outline Package (SOP) and Small Outline Integrated Circuit (SOIC)

While primarily surface-mount, some variants are designed with through-hole
adapters for specific applications.

---

Surface-Mount Packages (SMT)

Surface-mount technology (SMT) has become the industry standard due to its
advantages in miniaturization, automated assembly, and performance. ON
Semiconductor offers an extensive catalog of surface-mount packages.

1. Small Outline Integrated Circuit (SOIC)

Features:
- Compact rectangular body with gull-wing leads extending from the sides.
- Commonly available in 8, 14, 16, 20, 24, and higher pin counts.
- Suitable for high-density applications.

Advantages:
- Reduced PCB space
- Easier automated placement
- Good thermal and electrical performance

Applications:
- Signal processing
- Power management
- Interface devices

2. Plastic Leaded Chip Carrier (PLCC)

Features:
- Square or rectangular package with leads on all four sides.
- Common in logic devices and microcontrollers.

Applications:
- Memory modules
- Complex logic ICs

3. Quad Flat Package (QFP)

Features:
- Flat, rectangular body with leads on all four sides.
- High pin counts (up to hundreds).

Advantages:
- Excellent electrical performance
- Suitable for high-speed applications



Applications:
- Digital signal processors
- Microcontrollers

4. Thin Small Outline Package (TSOP)

Features:
- Thin, rectangular form factor with gull-wing leads.
- Widely used for memory ICs like DRAM and flash.

5. Dual Flat No-Lead (DFN) / Quad Flat No-Lead (QFN)

Features:
- Package with leads underneath, no protruding leads.
- Very compact, excellent thermal conductivity.

Applications:
- Power devices
- High-frequency RF modules

---

Advanced and Specialized Packaging Solutions

As device complexity and performance demands grow, ON Semiconductor has
expanded into more sophisticated packaging technologies.

1. Wafer-Level Chip Scale Package (WLCSP)

Features:
- Packaging at the wafer level, resulting in a package size nearly identical
to the die.
- Minimal parasitic inductance and capacitance.

Applications:
- Mobile devices
- Wearable electronics

2. System-in-Package (SiP)

Features:
- Integrates multiple dies and components into a single package.
- Reduces space and improves performance.

Applications:
- IoT devices
- Compact consumer electronics

3. Flip-Chip Packages



Features:
- Die mounted upside down, with bumps connecting directly to the substrate.
- Offers superior electrical performance and thermal management.

Applications:
- High-speed processors
- Power modules

---

Comparative Analysis of ON Semiconductor IC
Packages

| Package Type | Size | Pin Count | Thermal Performance | Ease of Assembly |
Typical Use Cases |
|--------------|--------|------------|----------------------|----------------
--|-------------------|
| DIP | Larger | 8-40 | Moderate | Easy | Prototyping, Legacy systems |
| SOIC | Small | 8-28 | Good | Easy | Consumer electronics, industrial
control |
| QFP | Medium to Large | Up to hundreds | Excellent | Moderate to Difficult
| High-speed computing, microcontrollers |
| QFN/WLCSP | Very small | Varies | Excellent | Challenging | Mobile, IoT
devices |
| SiP | Varies | Multiple dies | Varies | Complex | Compact systems requiring
integration |

Note: The optimal package choice hinges on balancing size constraints,
thermal management needs, electrical performance, and manufacturing
considerations.

---

Impact of IC Packaging on Product Design and
Performance

The selection of an IC package is not merely a matter of fitting components
onto a PCB; it directly influences the overall device performance,
reliability, and manufacturability.

- Electrical Performance: High-frequency applications benefit from packages
like QFN and WLCSP due to reduced inductance.
- Thermal Management: Power devices or high-current ICs often require
packages with better heat dissipation capabilities, such as QFN or flip-chip.
- Mechanical Durability: Industrial or automotive environments demand robust



packages capable of withstanding vibration, shock, and temperature extremes.
- Manufacturability: Ease of assembly impacts production costs and yields,
favoring packages compatible with automated surface-mount technology.

---

Future Trends in IC Packaging at ON
Semiconductor

ON Semiconductor continues to innovate in packaging technologies, aligning
with industry trends such as:

- Miniaturization: Pushing towards even smaller packages like WLCSP for
portable devices.
- 3D Integration: Developing stacked die solutions for enhanced
functionality.
- Thermal Management: Advanced materials and designs to handle higher power
densities.
- Environmental Sustainability: Reducing package materials and improving
recyclability.

These advancements aim to support the next generation of electronics—faster,
smaller, more energy-efficient, and more reliable.

---

Conclusion

ON Semiconductor's diverse array of IC packages exemplifies its commitment to
providing tailored, high-performance solutions across multiple sectors. From
traditional through-hole packages to cutting-edge wafer-level and system-in-
package technologies, the company's offerings cater to the evolving demands
of modern electronics.

Understanding the nuances of each package type enables designers and
engineers to optimize their products for size, performance, and reliability.
As the industry advances, ON Semiconductor's ongoing innovation in IC
packaging will undoubtedly play a crucial role in shaping the future
landscape of electronic devices.

Whether you're developing a compact wearable, a high-frequency communication
system, or a rugged automotive control module, ON Semiconductor’s extensive
portfolio of IC packages offers the flexibility and performance needed to
bring your ideas to life.
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