surface mount technology vs through hole

surface mount technology vs through hole represents two fundamental methods used in the
assembly of electronic components on printed circuit boards (PCBs). This comparison is crucial for
engineers and manufacturers when deciding the appropriate technique for their specific applications.
Surface mount technology (SMT) involves placing components directly onto the surface of the PCB,
while through-hole technology requires inserting component leads through holes drilled in the board.
Each method offers distinct advantages and disadvantages concerning design complexity,
manufacturing cost, reliability, and performance. Understanding these differences can influence
product durability, size, and manufacturing efficiency. This article will explore the characteristics,
benefits, limitations, and typical applications of both surface mount technology and through-hole
technology in detail. The following table of contents outlines the key topics covered in this
comprehensive comparison.
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Overview of Surface Mount Technology

Surface mount technology (SMT) is a method for constructing electronic circuits where components
are mounted directly onto the surface of printed circuit boards (PCBs). This technique uses
components known as surface-mount devices (SMDs) that have small or no leads and are designed to
be soldered onto PCB pads instead of through holes. SMT has become the dominant technology in
modern electronics manufacturing due to its efficiency and ability to support miniaturization.

Key Characteristics of SMT

SMT components are typically smaller and lighter than through-hole parts, allowing higher component
density on PCBs. The absence of drilled holes reduces board size and complexity, facilitating compact
and multilayer PCB designs. SMT assembly processes are highly automated, enabling faster
production cycles and lower labor costs. Common SMT components include resistors, capacitors,
integrated circuits, and transistors, all designed for surface placement.



SMT Assembly Process

The SMT assembly process generally involves solder paste application, component placement by pick-
and-place machines, reflow soldering, and inspection. Solder paste is applied onto PCB pads using a
stencil, and components are positioned accurately using automated equipment. The board then
passes through a reflow oven where solder paste melts, creating reliable electrical and mechanical
connections. This process supports high-volume manufacturing with consistent quality.

Overview of Through-Hole Technology

Through-hole technology is a traditional method of mounting electronic components on PCBs by
inserting their leads through pre-drilled holes and soldering them on the opposite side. This approach
was the standard before the widespread adoption of SMT and remains relevant in applications
requiring strong mechanical bonds or high power handling.

Key Characteristics of Through-Hole Technology

Through-hole components have long leads designed to pass through PCB holes, providing robust
mechanical strength. This method requires drilling holes in the PCB, which can increase production
time and cost. The components are generally larger, limiting PCB density and increasing board size.
Despite these drawbacks, through-hole technology offers superior durability under mechanical stress
and is preferred for connectors, large capacitors, and components subjected to physical strain.

Through-Hole Assembly Process

The assembly process for through-hole technology involves inserting component leads through the
PCB holes, followed by soldering either manually or via wave soldering machines. Wave soldering
involves passing the PCB over a wave of molten solder to secure all leads simultaneously. This
process is slower and less adaptable to miniaturization compared to SMT but remains important for
certain applications demanding reliability and mechanical strength.

Comparison of Manufacturing Processes

The manufacturing processes for surface mount technology and through-hole technology differ
significantly in complexity, speed, and automation. SMT benefits from high automation and reduced
manual labor, contributing to faster throughput and consistent quality. Conversely, through-hole
assembly typically involves more manual steps or slower automated processes such as wave
soldering.

Automation and Speed

SMT assembly lines are highly automated with pick-and-place machines capable of placing thousands
of components per hour. The reflow soldering process further streamlines production, making SMT
ideal for mass production of compact electronics. Through-hole assembly, while partially automated,



often requires manual insertion or slower wave soldering processes, limiting throughput.

Cost Implications

Surface mount technology generally reduces costs associated with labor, materials, and PCB size,
despite requiring sophisticated equipment. Through-hole technology may incur higher costs due to
drilling, longer assembly times, and larger board sizes. However, for low-volume or high-reliability
products, through-hole may still be cost-effective.

Advantages and Disadvantages of Both Technologies

Both surface mount and through-hole technologies offer unique benefits and drawbacks that impact
their suitability for different applications. A clear understanding of these factors assists in making
informed design and manufacturing decisions.

Advantages of Surface Mount Technology

Higher component density enabling smaller PCBs

Faster and more automated assembly processes

Lower overall manufacturing costs in high-volume production

Improved electrical performance with shorter lead lengths

Supports advanced multi-layer PCB designs

Disadvantages of Surface Mount Technology

Less mechanical strength compared to through-hole components

Challenging for components requiring high power dissipation

Difficulty in manual assembly and repair

Limited availability of certain component types in SMD form

Advantages of Through-Hole Technology



e Superior mechanical strength and durability

Better suited for components with high power or mechanical stress

e Easier manual assembly and prototyping

Preferred for connectors and large components

Disadvantages of Through-Hole Technology

Increased PCB size due to hole drilling and larger components

Slower and more labor-intensive assembly processes

Higher manufacturing costs and material usage

Limited suitability for high-density or miniaturized designs

Applications and Use Cases

The choice between surface mount technology and through-hole technology depends heavily on the
specific requirements of the electronic product, including size, performance, mechanical stress, and
production volume.

Typical Applications of Surface Mount Technology

SMT is widely used in consumer electronics, telecommunications equipment, computers, and
advanced medical devices where miniaturization and high production volumes are critical. Its ability
to support fine-pitch components and multilayer PCBs makes it ideal for complex circuit designs.

Typical Applications of Through-Hole Technology

Through-hole technology remains popular in aerospace, military, industrial controls, and power
electronics where durability, mechanical robustness, and reliability under harsh conditions are

paramount. It is also favored in prototyping and low-volume production due to ease of manual

assembly and testing.

Reliability and Performance Considerations

Reliability is a key factor when comparing surface mount technology vs through hole, especially in



applications exposed to mechanical stress, thermal cycling, or harsh environments. Both technologies
have distinct performance profiles based on their physical and electrical characteristics.

Mechanical Reliability

Through-hole components offer greater mechanical retention due to the physical anchoring of leads
through the PCB. This makes them more resistant to vibration and physical shock. SMT components,
while less mechanically robust, can achieve sufficient reliability through proper design, soldering, and
the use of reinforcing adhesives.

Electrical Performance

SMT generally provides better electrical performance because of shorter lead lengths, resulting in
lower parasitic inductance and capacitance. This is beneficial in high-frequency and high-speed
circuits. Through-hole technology may introduce additional parasitic elements but can handle higher
current loads effectively.

Future Trends in PCB Assembly

The electronics industry continues to evolve, influencing the development and adoption of surface
mount technology and through-hole technology. Innovations in materials, manufacturing techniques,
and component designs shape future trends in PCB assembly.

Advancements in Surface Mount Technology

Emerging trends in SMT include further miniaturization of components, increased automation with
artificial intelligence and machine learning integration, and improvements in soldering techniques to
enhance reliability. These advancements aim to meet the demands of next-generation electronics
requiring higher performance and smaller form factors.

Role of Through-Hole Technology Moving Forward

Although SMT dominates mass production, through-hole technology maintains importance in specific
sectors requiring mechanical strength and reliability. Hybrid PCBs combining SMT and through-hole
components are increasingly common, leveraging the strengths of both methods for optimized
performance and durability.

Frequently Asked Questions

What is the primary difference between Surface Mount



Technology (SMT) and Through Hole Technology (THT)?

The primary difference is that SMT components are mounted directly onto the surface of a printed
circuit board (PCB), while THT components have leads that are inserted into holes drilled through the
PCB and soldered on the opposite side.

Which technology, SMT or Through Hole, is more suitable for
high-density PCB designs?
Surface Mount Technology (SMT) is more suitable for high-density PCB designs because SMT

components are smaller and can be placed on both sides of the PCB, allowing for more compact and
complex circuits.

Is Through Hole Technology still used in modern electronics
manufacturing?

Yes, Through Hole Technology is still used in applications requiring strong mechanical bonds, such as
connectors, large components, or where reliability under mechanical stress is critical, despite SMT
being dominant in most modern electronics.

How do the assembly processes differ between SMT and
Through Hole components?

SMT components are placed on the PCB surface using automated pick-and-place machines and
soldered via reflow soldering, whereas Through Hole components are inserted manually or by
machines into PCB holes and soldered using wave soldering or hand soldering.

Which technology generally offers better electrical
performance, SMT or Through Hole?

SMT generally offers better electrical performance due to shorter lead lengths and reduced parasitic
inductance and capacitance, which improves signal integrity and high-frequency performance.

Are SMT components more cost-effective compared to
Through Hole components?

SMT components are typically more cost-effective for mass production due to faster automated
assembly, smaller component size, and reduced material costs, although initial setup costs can be
higher.

What are the reliability differences between SMT and Through
Hole mounted components?

Through Hole components tend to have better mechanical strength and reliability under physical
stress, while SMT components are more prone to damage from mechanical shock but perform well in
stable environments.



Can SMT and Through Hole components be used together on
the same PCB?

Yes, many PCBs use a hybrid approach combining SMT for most components and Through Hole for
connectors, switches, or components requiring stronger mechanical support.

How has the rise of miniaturization affected SMT vs Through
Hole usage?

Miniaturization has greatly increased the use of SMT due to its ability to support smaller, lighter, and
more compact designs, leading to a decline in Through Hole usage except for specific applications.

Additional Resources

1. Surface Mount Technology: Principles and Practice

This book provides a comprehensive overview of surface mount technology (SMT), including its
advantages over traditional through-hole methods. It explores the design considerations, materials,
and assembly processes involved in SMT. Ideal for engineers and technicians, the text also covers
troubleshooting and quality control in modern electronics manufacturing.

2. Through-Hole vs. Surface Mount: A Comparative Guide

Focusing on the practical differences between through-hole and surface mount technologies, this
guide helps readers understand when to use each method. It examines the mechanical, electrical, and
economic factors influencing assembly choices. The book is a valuable resource for designers and
production managers aiming to optimize PCB assembly.

3. Modern PCB Assembly: From Through-Hole to Surface Mount

This title traces the evolution of PCB assembly techniques, highlighting the transition from through-
hole to surface mount technology. It discusses equipment, processes, and the impact of SMT on
product miniaturization and performance. The author also addresses common challenges faced during
this transition and strategies to overcome them.

4. Design for Manufacturability: Surface Mount vs. Through-Hole

Targeted at PCB designers, this book explains how design decisions affect manufacturability in both
SMT and through-hole assemblies. It offers guidelines for component placement, pad design, and
soldering techniques. The text also includes case studies demonstrating how design choices influence
production efficiency and reliability.

5. The Engineer’s Guide to Surface Mount and Through-Hole Technology

Combining theoretical and practical insights, this guide covers the fundamentals of both SMT and
through-hole technologies. It provides detailed explanations of component types, soldering methods,
and inspection techniques. The book is a handy reference for engineers involved in electronics design,
testing, and manufacturing.

6. Advanced Surface Mount Technology: Techniques and Applications

This book delves into advanced SMT processes, such as fine-pitch component placement and reflow
soldering. It contrasts these techniques with traditional through-hole methods, emphasizing their
impact on assembly speed and product density. Readers will find detailed discussions on equipment



selection, process optimization, and quality assurance.

7. Practical Electronics Assembly: Through-Hole and Surface Mount Methods

Offering hands-on guidance, this book covers the practical aspects of assembling electronic circuits
using both through-hole and surface mount components. It includes step-by-step instructions, tools
required, and common pitfalls to avoid. The book is suitable for hobbyists, students, and professionals
seeking a balanced understanding of both technologies.

8. Quality Control in Surface Mount and Through-Hole Assembly

Focusing on quality assurance, this title explores inspection methods, testing procedures, and defect
analysis in SMT and through-hole assemblies. It highlights the differences in common failure modes
and the corresponding detection techniques. The book is an essential resource for quality engineers
and production supervisors.

9. Emerging Trends in PCB Technologies: Surface Mount vs. Through-Hole

Examining current and future developments, this book discusses how surface mount and through-hole
technologies are evolving in response to industry demands. Topics include miniaturization,
automation, and environmental considerations. The text provides insights into how these trends
influence design, manufacturing, and end-use applications.
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surface mount technology vs through hole: Surface Mount Technology Ray Prasad,
2013-11-27 A foreword is usually prepared by someone who knows the author or who knows enough
to provide additional insight on the purpose of the work. When asked to write this foreword, I had no
problem with what I wanted to say about the work or the author. I did, however, wonder why people
read a foreword. It is probably of value to know the background of the writer of a book; it is probably
also of value to know the background of the individual who is commenting on the work. I consider
myself a good friend of the author, and when I was asked to write a few words I felt honored to
provide my view of Ray Prasad, his expertise, and the contribution that he has made to our industry.
This book is about the industry, its technology, and its struggle to learn and compete in a global
market bursting with new ideas to satisfy a voracious appetite for new and innovative electronic
products. I had the good fortune to be there at the beginning (or almost) and have witnessed the
growth and excitement in the opportunities and challenges afforded the electronic industries'
engineering and manufacturing talents. In a few years my involve ment will span half a century.

surface mount technology vs through hole: Electronic Materials Handbook , 1989-11-01
Volume 1: Packaging is an authoritative reference source of practical information for the design or
process engineer who must make informed day-to-day decisions about the materials and processes
of microelectronic packaging. Its 117 articles offer the collective knowledge, wisdom, and judgement
of 407 microelectronics packaging experts-authors, co-authors, and reviewers-representing 192
companies, universities, laboratories, and other organizations. This is the inaugural volume of
ASMAs all-new ElectronicMaterials Handbook series, designed to be the Metals Handbook of
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electronics technology. In over 65 years of publishing the Metals Handbook, ASM has developed a
unique editorial method of compiling large technical reference books. ASMAs access to leading
materials technology experts enables to organize these books on an industry consensus basis.
Behind every article. Is an author who is a top expert in its specific subject area. This multi-author
approach ensures the best, most timely information throughout. Individually selected panels of 5 and
6 peers review each article for technical accuracy, generic point of view, and completeness.Volumes
in the Electronic Materials Handbook series are multidisciplinary, to reflect industry practice
applied in integrating multiple technology disciplines necessary to any program in advanced
electronics. Volume 1: Packaging focusing on the middle level of the electronics technology size
spectrum, offers the greatest practical value to the largest and broadest group of users. Future
volumes in the series will address topics on larger (integrated electronic assemblies) and smaller
(semiconductor materials and devices) size levels.

surface mount technology vs through hole: Fine Pitch Surface Mount Technology Phil
Marcoux, 2013-11-27 Fine pitch high lead count integrated circuit packages represent a dramatic
change from the conventional methods of assembling electronic components to a printed
interconnect circuit board. To some, these FPTpackages appear to bean extension of the assembly
technology called surface mount or SMT. Many of us who have spent a significant amount of time
developing the process and design techniques for these fine pitchpackages haveconcluded that these
techniquesgobeyondthose commonly useed for SMT. In 1987 the presentauthor, convincedofthe
uniqueness ofthe assembly and design demands ofthese packages, chaired ajoint committee where
the members agreed to use fine pitch technology (FPT) as the defining term for these demands. The
committee was unique in several ways, one being that it was the first time three U. S. standards
organizations, the IPC (Lincolnwood, IL), theEIA(Washington, D. C. ),and theASTM
(Philadelphia),cametogether tocreate standards before a technology was in high demand. The term
fine pitch technology and its acronym FPT have since become widely accepted in the electronics
industry. The knowledge of the terms and demands of FPT currently exceed the usage of FPT
packaged components, but this is changing rapidly because of the size, performance, and cost
savings of FPT. I have resisted several past invitations to write other technical texts. However, I feel
there are important advantages and significant difficulties to be encountered with FPT.

surface mount technology vs through hole: Design Guidelines for Surface Mount
Technology John Traister, 2012-12-02 Design Guidelines for Surface Mount Technology covers the
basics and the mechanics of surface mounted design technology. Surface mount technology (SMT)
embodies an automated circuit assembly process, using a generation of electronic components
called surface mounted devices (SMDs). Organized into eight chapters, the book discusses the
component selection, space planning, materials and processes, and total concept needed to ensure a
manufacturable design. The opening chapters of the book examine the significant requirements and
variables affecting SMT and SMDs. The book then deals with the substrate materials specifications,
including fabrication and material planning, assembly, design rules, layout guidelines, package
outlines, and bar code labeling. The next chapters describe the manufacturing and assembly
processes in SMDs and process-proven footprint patterns for each of the component types used, as
well as guidelines for creating a suitable pattern on future products. Other chapters discuss the
component spacing requirements for SMT and the generation of footprint patterns for passive and
active components of SMDs. The concluding chapter describes the design criteria for maximizing
machine insertion of leaded electronic components into printed circuit boards (PCBs). These criteria
aid the PCB designer by detailing the considerations and some of the trade-offs that will provide
reliable insertion in a production environment. Supplementary texts on surface mount equipment,
supplies, and services are also provided. Design engineers and researchers will find this book
invaluable.

surface mount technology vs through hole: Embedded Software Development with C Kai
Qian, David Den Haring, Li Cao, 2009-07-28 Embedded Software Development With C offers both an
effectual reference for professionals and researchers, and a valuable learning tool for students by



laying the groundwork for a solid foundation in the hardware and software aspects of embedded
systems development. Key features include a resource for the fundamentals of embedded systems
design and development with an emphasis on software, an exploration of the 8051 microcontroller
as it pertains to embedded systems, comprehensive tutorial materials for instructors to provide
students with labs of varying lengths and levels of difficulty, and supporting website including all
sample codes, software tools and links to additional online references.

surface mount technology vs through hole: Failure Modes and Mechanisms in
Electronic Packages P. Singh, Puligandla Viswanadham, 2012-12-06 Those of us who grew up in
the through-hole age of electronic packaging are probably more amazed and appreciative than are
our children at the incredible growth of electronic performance capability. My son, an electrical
engineering student, seems almost to take for granted the innovations that leave me somewhat
awestruck at times. Electronic circuit designers delight in packing more punch into less volume,
while reminding us that their job has become increasingly challenging. The lay person also has
learned from the media that the industry has been working wonders in shrinking the transistor and
expanding the power of the chip. Much attention is focussed on the silicon and on the marvelous
production and entertainment tools we now see in our offices and homes. Between the silicon and
the end product lies the less publicized world of circuit-level packaging. We leave it to a cadre of
technologists to take the schematics and parts lists and to develop the processes that tum the
designers' concepts into physical reality. And while the silicon transistor is shrinking, the
engineering challenges of packaging multiple chips and associated components into increasingly
dense subsystems are growing. Further, the transistor may have to function without failure through
severe industrial or military environments over the lifetime of the product.

surface mount technology vs through hole: Printed Wiring Board Industry and Use Cluster
Profile , 1995

surface mount technology vs through hole: Bebop to the Boolean Boogie Clive Maxfield,
2008-12-05 This entertaining and readable book provides a solid, comprehensive introduction to
contemporary electronics. It's not a how-to-do electronics book, but rather an in-depth explanation
of how today's integrated circuits work, how they are designed and manufactured, and how they are
put together into powerful and sophisticated electronic systems. In addition to the technical details,
it's packed with practical information of interest and use to engineers and support personnel in the
electronics industry. It even tells how to pronounce the alphabet soup of acronyms that runs
rampant in the industry. - Written in conversational, fun style that has generated a strong following
for the author and sales of over 14,000 copies for the first two editions - The Third Edition is even
bigger and better, with lots of new material, illustrations, and an expanded glossary - Ideal for
training incoming engineers and technicians, and for people in marketing or other related fields or
anyone else who needs to familiarize themselves with electronics terms and technology

surface mount technology vs through hole: Manufacturing Engineer's Reference Book D.
KOSHAL, 2014-06-28 Never before have the wide range of disciplines comprising manufacturing
engineering been covered in such detail in one volume. Leading experts from all over the world have
contributed sections. The coverage represents the most up to date survey of the broad interests of
the manufacturing engineer. Extensive reference lists are provided, making this an indispensable
work for every engineer in industry.Never before have the wide range of disciplines comprising
manufacturing engineering been covered in such detail in one volume. Leading experts from all over
the world have contributed sections. Materials and processes are described, as well as management
issues, ergonomics, maintenance and computers in industry. CAD (Computer Aided Design), CAE
(Computer Aided Engineering), CIM (Computer Integrated Manufacturing) and Quality are explored
at length. The coverage represents the most up-to-date survey of the broad interests of the
manufacturing engineer. Extensive reference lists are provided, making this an indispensable work
for every engineer in industry.

surface mount technology vs through hole: The Electronics Assembly Handbook Frank
Riley, Electronic Packaging and Production, 2013-06-29 The assembly of electronic circuit boards



has emerged as one of the most significant growth areas for robotics and automated assembly. This
comprehensive volume, which is an edited collection of material mostly published in Assembly
Engineering and Electronic Packaging and Production, will provide an essential reference for
engineers working in this field, including material on Multi Layer Boards, Chip-on-board and
numerous case studies. Frank ]. Riley is senior vice-president of the Bodine Corporation and a world
authority on assembly automation.

surface mount technology vs through hole: Thin-Film Capacitors for Packaged Electronics
Jain Pushkar, Eugene J. Rymaszewski, 2011-06-27 Thin-Film Capacitors for Packaged Electronics
deals with the capacitors of a wanted kind, still needed and capable of keeping pace with the
demands posed by ever greater levels of integration. It spans a wide range of topics, from materials
properties to limits of what's the best one can achieve in capacitor properties to process modeling to
application examples. Some of the topics covered are the following: -Novel insights into fundamental
relationships between dielectric constant and the breakdown field of materials and related
capacitance density and breakdown voltage of capacitor structures, -Electrical characterization
techniques for a wide range of frequencies (1 kHz to 20 GHz), -Process modeling to determine stable
operating points, -Prevention of metal (Cu) diffusion into the dielectric, -Measurements and
modeling of the dielectric micro-roughness.

surface mount technology vs through hole: Integrated Circuit Quality and Reliability Eugene
R. Hnatek, 2018-10-03 Examines all important aspects of integrated circuit design, fabrication,
assembly and test processes as they relate to quality and reliability. This second edition discusses in
detail: the latest circuit design technology trends; the sources of error in wafer fabrication and
assembly; avenues of contamination; new IC packaging methods; new in-line process monitors and
test structures; and more.;This work should be useful to electrical and electronics, quality and
reliability, and industrial engineers; computer scientists; integrated circuit manufacturers; and
upper-level undergraduate, graduate and continuing-education students in these disciplines.

surface mount technology vs through hole: Handbook of Integrated Circuit Industry
Yangyuan Wang, Min-Hwa Chi, Jesse Jen-Chung Lou, Chun-Zhang Chen, 2023-11-27 Written by
hundreds experts who have made contributions to both enterprise and academics research, these
excellent reference books provide all necessary knowledge of the whole industrial chain of
integrated circuits, and cover topics related to the technology evolution trends, fabrication,
applications, new materials, equipment, economy, investment, and industrial developments of
integrated circuits. Especially, the coverage is broad in scope and deep enough for all kind of
readers being interested in integrated circuit industry. Remarkable data collection, update
marketing evaluation, enough working knowledge of integrated circuit fabrication, clear and
accessible category of integrated circuit products, and good equipment insight explanation, etc. can
make general readers build up a clear overview about the whole integrated circuit industry. This
encyclopedia is designed as a reference book for scientists and engineers actively involved in
integrated circuit research and development field. In addition, this book provides enough guide lines
and knowledges to benefit enterprisers being interested in integrated circuit industry.

surface mount technology vs through hole: Fundamentals of Modern Manufacturing Mikell
P. Groover, 2021 Fundamentals of Modern Manufacturing: Materials, Processes, and Systems is
designed for a first course or two-course sequence in manufacturing at the junior or senior level in
mechanical, industrial, and manufacturing engineering curricula. The distinctive and modern
approach of the book emerges from its balanced coverage of the basic engineering materials, the
inclusion of recent manufacturing processes and comprehensive coverage of electronics
manufacturing technologies. The quantitative focus of the text is displayed in its emphasis on
manufacturing science, greater use of mathematical models and end-of-chapter problems. This
International Adaptation of the book offers revised and expanded coverage of topics and new
sections on contemporary materials and processes. The new and updated examples and practice
problems helps students gain solid foundational knowledge and the edition has been completely
updated to use SI units.




surface mount technology vs through hole: Soldering Mel Schwartz, 2014-03-01 Covers
various soldering methods and techniques as well as the latest on solder alloys, solder films, surface
preparation, fluxes and cleaning methods, heating methods, inspection techniques, and quality
control and reliability. Geared to scientists, material engineers, designers, manufacturing engineers,
and technologists who need immediate practical guidance rather than theoretical instruction.

surface mount technology vs through hole: Printed Circuit Board Design Using AutoCAD
Chris Schroeder, 1998 Introduction to PCB Design * Schematic Drafting * Single-Sided PCB Design *
Double-Sided PCB Design * Surface Mount PCB Design * Importing Gerber Files for Manufacturing
Documentation * Importing HPGL Files for Manufacturing Documentation * Importing Gerber
Artwork Files for Viewing * Importing Excellon Format NC Drill Data * Converting HPGL to Gerber
Format * Appendix A: Gerber Format * Appendix B: Excellon Format * Appendix C: HPGL Format *
Appendix D: Information about the Disk Supplied with the Book * Index.

surface mount technology vs through hole: Reflow Soldering Processes Ning-Cheng Lee,
2002-01-24 Focused on technological innovations in the field of electronics packaging and
production, this book elucidates the changes in reflow soldering processes, its impact on defect
mechanisms, and, accordingly, the troubleshooting techniques during these processes in a variety of
board types. Geared toward electronics manufacturing process engineers, design engineers, as well
as students in process engineering classes, Reflow Soldering Processes and Troubleshooting will be
a strong contender in the continuing skill development market for manufacturing personnel. Written
using a very practical, hands-on approach, Reflow Soldering Processes and Troubleshooting provides
the means for engineers to increase their understanding of the principles of soldering, flux, and
solder paste technology. The author facilitates learning about other essential topics, such as area
array packages--including BGA, CSP, and FC designs, bumping technique, assembly, and rework
process,--and provides an increased understanding of the reliability failure modes of soldered SMT
components. With cost effectiveness foremost in mind, this book is designed to troubleshoot errors
or problems before boards go into the manufacturing process, saving time and money on the front
end. The author's vast expertise and knowledge ensure that coverage of topics is expertly
researched, written, and organized to best meet the needs of manufacturing process engineers,
students, practitioners, and anyone with a desire to learn more about reflow soldering processes.
Comprehensive and indispensable, this book will prove a perfect training and reference tool that
readers will find invaluable.Provides engineers the cutting-edge technology in a rapidly changing
fieldOffers in-depth coverage of the principles of soldering, flux, solder paste technology, area array
packages--including BGA, CSP, and FC designs, bumping technique, assembly, and the rework
process

surface mount technology vs through hole: IoT Technician - Smart Agriculture (Theory)
Mr. Rohit Manglik, 2024-05-18 EduGorilla Publication is a trusted name in the education sector,
committed to empowering learners with high-quality study materials and resources. Specializing in
competitive exams and academic support, EduGorilla provides comprehensive and well-structured
content tailored to meet the needs of students across various streams and levels.

surface mount technology vs through hole: [oT Technician - Smart Healthcare (Theory) Mr.
Rohit Manglik, 2024-04-06 EduGorilla Publication is a trusted name in the education sector,
committed to empowering learners with high-quality study materials and resources. Specializing in
competitive exams and academic support, EduGorilla provides comprehensive and well-structured
content tailored to meet the needs of students across various streams and levels.

surface mount technology vs through hole: Concise Encyclopedia of Plastics Marlene G.
Rosato, D.V. Rosato, 2012-12-06 After over a century of worldwide production of all kinds trol
persons, cost estimators, buyers, vendors, consultants, of products, the plastics industry is now the
fourth largest and others. industry in the United States. This brief, concise, and prac The bulk of the
book is the alphabetical listing of en tical book is a cutting edge compendium of the plastics tries.
Preceding those entries is A Plastics Overview: Fig industry's information and terminology-ranging
from ures and Tables (which presents eight summary guides on design, materials, and processes, to



testing, quality control, the subjects examined in the text) and then the World of regulations, legal
matters, and profitability. New and use Plastics Reviews (which presents 14 articles that provide ful
developments in plastic materials and processing con general introductory information,
comprehensive updates, tinually are on the horizon, and the examples of these de and important
networking avenues within the world of velopments that are discussed in the book provide guides
plastics). Following the alphabetical listing of entries, at the to past and future trends. end of the
encyclopedia, seven appendices provide back This practical and comprehensive book reviews the
ground and source guide information keyed to the text of the book. The extensive and useful
Appendix A, List of plastics industry virtually from A to Z through its more than 25,000 entries. Its
concise entries cover the basic is Abbreviations, lists all abbreviations used in the text.
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