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White Paper:   Parts Management 
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Parts data have been a part of the EDA/CAD design space from the very beginning. In 1983, for example, 
the original Idea 1000® software suite at Mentor Graphics consisted of: Neted (schematic entry); SymEd 
(parts creation); Sim (digital simulation) and Doc (word processor). In the early days of Electronic Design 
Automation (EDA), engineers were responsible for their own parts. Because the early adopters of EDA 
technologies were large, multi-national electronics firms, paying tens of thousands of dollars per 
engineering station for access to EDA software tools, these customer companies could justify the 
creation of a team or department dedicated to making, managing and procuring parts definitions.  
 
Simultaneously, WYSIWYG1 word processors started making their way onto the market. Just like in the 
EDA space, there was a period of time in which users were expected to create - or buy separately - the 
fonts used in their word processor. It didn’t take long before word processor developers realized, 
however, that they could preload the fonts in their product and achieve a competitive advantage. Word 
processors capitalized on some emerging font standards (Adobe) and eliminated a supreme drain on 
their customers’ time and effort. 
 
There is a parallel between word processor fonts and PCB parts data. Parts definitions are to the PCB 
designer what character symbols are to the writer of a document. Parts come in libraries based on 
function or manufacturer; print characters come in font libraries like Helvetica or Times New Roman. 
The respective design tools (word processors and PCB tools) usually come with a default set of these 
symbols. Nevertheless, tool users sometimes must seek out specific data that didn’t come with the tool 
at install time.  
 
Truth is: fonts are relatively static. The parts symbols in use by an engineer, on the other hand, do 
change over time. An engineer’s parts library changes, grows and evolves. In some instances, this 
evolution occurs as often as each individual project. 
 
So while office productivity software developers standardized naturally on fonts for their tool suites, the 
PCB CAD tool environment has continued to push the parts development process onto the end user. 
Almost 30 years after the fact, we’re still asking PCB designers to “build their own fonts” (so to speak) on 
a daily basis. 
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Impact on the Industry 
 
The cost of pushing parts management onto the end user is a large one, as shown by some industry 
research. In a survey of PCB designers: 
 

 Between 2% and 20% of all the components in each design are new, first-time use components 
requiring schematic symbol and layout footprint creation. 

 For each new connector, engineers spend an average of 8+ hours per new part. 

 For each new Discrete, engineers spend an average of 1 hour per new part. 

 For newly defined ICs, engineers spend 2-4 hours. 

 Typical library sizes are in the 200-20,000 range. 
 
The cost to build up an initial 10,000 part library could easily take engineer-months of effort. (See appendix) 

 
And yet, talk with a full-time designer and they’ll tell you that a 10,000 part library, made up of well-
chosen core parts, will deliver about 80-90% of the parts they need for any given design. Those 
engineers are still adding 2%-20% new parts with each design start. 
 
Here’s the scary part: that ten years of engineer effort is the same whether the design team is a single 
person working alone, or a team of 100 in a corporate design center. The smaller the design team, the 
higher the cost for maintaining a parts library. This higher cost punishes exactly the teams who most 
need to assign their limited resources wisely. 
 
In an article published by Printed Circuit Design & Manufacture, in September, 2007, Tom Hausherr 
writes "The industry estimates that PCB designers and CAD librarians spend more than 2 million man 
hours of duplicated effort every year building the same exact CAD library part. That’s equivalent to 1,000 
full time jobs of duplication."  Then, he adds, "This is probably underestimated."2  
 
The authors of this paper would agree that Hausherr is probably under-reporting. If we estimate that 
the average design team only has 5,000 parts in their parts library, and we use the parts definition times 
calculated in the table above, then the 2 million engineer hours are completely consumed by a mere 400 
design teams. Knowing that there are well over 400 different design teams engaged in PCB design, 
Houser’s numbers – even conservatively calculated – will need to be revised upward. 
 
Even if we do accept Hausherr’s two million person-hours per year, this translates to an expenditure of 
at least $200 million in direct labor alone, without calculating for how much new product design could  
have been accomplished with that same design effort. Clearly, inefficient parts management is a 
significant problem for PCB designers and design teams. 
 

                                                           
2 “Building and Maintaining CAD Libraries…” PCD&M, September 2007 
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But Why? 
The question to designers and component manufactures alike is, why?  The authors recognize that each 

design team can lay claim to some proprietary processes and equipment that may allow it to be more 

competitive than when using off-the-shelf information.  But how often is this competitive advantage 

built in to the parts library? An engineer’s competitive advantage generally is not encapsulated in the 

schematic symbols or the footprint defined for use on the PCB layout; competitive advantage comes 

about in how the engineer takes the very same parts available to every engineer, and uses them to 

innovate something new, competitive, compelling and profitable. If the competitive advantage is in 

knowledge of how to use the parts, but not necessarily in the parts models, then surely libraries can be 

maintained in a more cost-effective manner. 

There are four key reasons for why this is not an automated process today: 

First, there is no clearly accepted industry standard available today that would define all of the pin 

information for a component, as well as the size of the component, so that it could be automatically 

entered into a CAD tool.  This hampers component manufacturers due to the large expense involved in 

putting the required data into so many CAD tools. 

Standards emerge in three ways: by edict (inefficient), by agreement, and ad hoc/de-facto (often VERY 

efficient and lingering).  Adobe TrueType changed the word processor marketplace first by becoming the 

font format-of-choice in desktop publishing (de-facto) and then by emerging as the industry standard. 

Gerber file format persists in the PCB design market well past the company’s own history by the sheer 

power of a de-facto standard. The authors applaud the ongoing parts standardization work underway 

throughout the IPC but, to date, little has yet to be accomplished in the way of creating a significant 

implementation of a parts industry standard in the field.  

A survey of the PCB design community uncovers a handful of viable methods for defining parts data. The 

authors suggest that the PCB CAD tool industry is on the verge of having a de-facto standard emerge on 

the marketplace. The choice of a standard will not be driven by the CAD software companies, but will 

instead be driven by the demand of end users and the emergence of parts distributor websites as 

component search engines. 

Second, for a variety of reasons, component manufacturers might tend to select unique packaging for 

some products. Unique packaging encourages a company’s best-selling parts to be single-sourced. This 

certainly has an effect on the organizations creating parts definition standards, since there are so many 

families of parts to support. 
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In his article, Hausherr also says, “Following existing JEDEC packaging standards is out, and developing 

unique component packages is in. It is in the best interest for the component manufacturer… to 

eliminate as much competition as possible. Corner the market with their high-speed lead-free 

component package to generate the highest profit margin.”3  

Diverging from standards is a double-edged sword. Use a non-standard package and the component 

manufacturer might create a lock-in effect once the part has been adopted. But the component 

manufacturer also creates the need for someone to generate a new part definition. Under the current 

practices, parts definitions are pushed off on the end-user. So, until a designer takes the leap and 

defines the symbol information for their internal library, that new part is not in ‘play’. This dynamic does 

two things: it slows the adoption of new parts, and it increases the risk that an individual user will 

misinterpret the new packaging data, thereby creating a non-working footprint. When IC companies 

provide the symbols and footprints along with the part at (or even before) introduction, they remove a 

number of the barriers blocking a customer from engaging in an early evaluation of the newly 

introduced component. With parts definitions alongside the datasheet, the IC vendor puts their part in 

‘play’ right away, regardless of whether the packaging encourages single-sourcing or not. 

Third, CAD vendors face insufficient motivation to support a standard library format, as it cuts out their 

ability to compete and differentiate their product.  Let’s face it – parts and libraries are traditionally a 

core functional component of each CAD tool.  They’ve had to be, because of the historical lack of 

accessible parts definitions available direct from the manufacturers. Back in the late 1980’s Gerry 

Langeler, COO at Mentor Graphics at the time, made the comment that “once you have the customer by 

the database, their hearts, minds and wallets will follow.” Langeler’s comments were certainly true at 

that time, especially with respect to parts libraries. In the old model, a key to customer loyalty was the 

amount of money and effort already invested in creating a library for a particular CAD tool. Naturally, a 

universal standard would allow customers to more easily port library data from one tool environment to 

another. Just as it took Adobe to deliver standardized fonts to the word processor marketplace, an 

outside company will likely deliver the new standard to which other CAE companies will migrate.  

Fourth, some larger electronics design companies find value in using their own standards (or style 

guides) to determine the “look and feel” of their footprints and symbols.  This definitely is a competitive 

advantage for some; for others it makes it easier to deal with legacy designs. 

 

 
                                                           
3
 “Building and Maintaining Libraries…” PCG&M, September, 2007. 
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For these particular users, it is worth the investment to continue library management under the current 

model. These users, however, tend to be in the minority and, primarily, are design teams from large 

corporate electronics manufacturing firms working from an enterprise or all-in-house design & 

manufacturing model. It is the authors’ opinion that forcing the rest of the design community to follow 

the preferences of the few corporate teams is the tail wagging the dog. 

 
 
Fixing the Wasted Effort 
What is needed is a way to manage parts data more like font data. Let’s look at the flow of parts data 
through the industry-wide design flow. Careful consideration of the industry from this vantage point 
starts to point out solutions to all this wasted effort. We’ll start with the component manufacturers.  
 
Component Manufacturers specify the parts. By sheer dint of the packaging they choose for that chip, 
the manufacturer is selecting the footprint data required in the design tool for the component. The 
manufacturer is in an obvious position to efficiently define the symbols and make the symbols available 
to the entire engineering community at – or even before – the New Product Introduction. 
 
Parts distributors act as information repositories to support component sales. Parts distributors are 
where the end users shop for and research the parts they will use. In the case of Digi-Key Corporation, 
the distributor also is where they can go to get small quantities of sample parts for evaluation. The 
online parts catalog is increasingly becoming an integral part of the parts selection process, and 
continues to evolve into a consultative reference for engineers. Given that the designer can already 
access datasheets from the distributor’s catalog, it only makes sense they could access symbol data, 
footprint data, and even simulation models here as well.  
 
CAD Tools integrated to the distributor’s library environments, allowing users to pick-and-choose parts, 
using the catalog as the source. Just like computer users can download additional fonts for their system 
environments, CAD tools can and should support a user’s click-to-pick or drag-and-drop selection of 
parts definitions from the distributor website.  
 

What is the solution?  The authors see four distinct parts to the overall solution: 

First, a tool or format that will allow manufacturers to store details required by CAD designers in one 

format that is accessible by many CAD tools.  The format should store not just the size of the pad, but 

also the size of the part, so that engineering teams could adjust pad sizes based on their own tools and 

processes.  It should be in a format that includes the attributes that make that part special or unique, 

such as temperature ranges, and speed. It should allow for a way to attach simulation models, 3D 

models and other CAD data with the part. 
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This format, furthermore, should be capable of allowing the manufacturers of the parts to specify the 

best size of the attachment geometries.  For many companies in the connector industry and for parts 

that are mounting flush on the board (QFN’s and similar) this is already a standard practice.  For parts 

that are difficult to attach or describe, the manufacturer clearly becomes the ideal source for this data.  

Like many other standards that have served the industry, this format may not come to be as an industry 

standard, but rather might emerge as a de-facto standard developed by a company willing to fill the 

need. 

Second, CAD vendors need to work closely with the tool or format to allow their users to get the most 

use out of the existing data.  Depending on the PCB design tool and the manufacturing or designs 

workflow process, more work may be required of a designer to complete the component to their 

satisfaction. But in general the most time consuming part of the job (the entry work and the accurate 

location of pads etc.) would already be completed thanks to the data format.  

The authors expect that, ultimately, the adoption of a format will be user-driven. Some CAD tools are 

already introducing new ways to access parts data inside the design tool. Altium Designer and PCB123, 

for example are two PCB CAD tools with integrated web queries to component distributors. While this 

early work does not yet include the standard parts format mentioned in item one above, increased user 

demand continues pushing all tools in this direction. It’s only a matter of time before users of enterprise 

level tools like Mentor Graphics and Cadence start demanding this same sort of on-demand parts access 

already available from the FOSS and lower-cost PCB design tools.  

Third, component manufacturers need to start providing data that assists their users to design their 

parts into a design.  This includes providing data in a format that many CAD tools can read. Component 

manufacturers already provide footprint and symbol information inside the data sheet for each part. 

And, as mentioned, earlier, this information is now widely available through internet search. Top tier 

component distributors, such as Digi-Key, even provide links to the data sheet for each component they 

stock for sale. The difficulty, however, is that these footprints and symbols are not extractable from the 

datasheet. It is precisely these symbols that must be re-implemented by each designer in their own 

work environment. While the component manufacturer may argue that there is an incremental cost to 

the documentation process for a new part, the amount of extra effort is measured in a few hours, and 

fits within the existing data sheet documentation process. Even if the semiconductor company opts not 

to maintain expertise for parts definition in house, there are third party firms (Accelerated Designs, for 

example) who can provide just such a service.  

Fourth, engineering teams and companies producing electronic products need to be willing to spend the 

time to automate the very manual process of creating components for the CAD tools they use so that 

they get the most manufacturable board possible in the fastest time frame possible. 
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For most users, this should not be a hardship. Though some of their previous custom work may be 

replaced by standardized data supplied directly from the manufacturer, the designer reaps huge 

benefits from: 

 Reduced parts library management effort 

 Consistent and accurate parts symbols and footprints 

 Immediate availability of design components for newly released (or even soon to be released) 

parts  

 An ability to treat the entire distributor’s online catalog as a parts library during design phase 

 Clear fit/form/function comparisons during redesign phases of the product lifecycle. 

The IPC reports that 70% of the overall influence on the profitability of a design is decided inside the 
CAD tool environment. With that much impact on the success or failure of a design, designers should be 
exerting enormous pressure on CAD tool environments to treat manufacturing issues as seriously as 
they treat hard engineering topics like impedance or auto-routing. By eliminating all the onerous hours 
spent creating new parts data for the libraries, designers can re-focus that time on designing better 
boards, faster. 
 

 

An Economic and Product Solution Ecosystem 

 
 
ADI’s Tools for the Parts Process 
Accelerated Designs offers a tool that addresses some of the issues above called the Ultra Librarian.  It is 
capable of storing vendor neutral descriptions of footprints and symbols, as well as industry accepted 
pad geometry calculations or vendor specified geometries.  It is offered in a free reader format, similar 
to Adobe’s Acrobat Reader.  It is capable of exporting the data it contains to many of the most popular 
CAD formats without cost to the end user. 
 
Companies like Microchip and National Semiconductor are already using this tool to deliver both 
footprints and symbols.  Most of the parts are based on industry standards, but in some cases where 
internal research has demonstrated the advantage of specific pad geometries, the default parts are 
delivered with pad geometries the manufacturer recommends. 
 
End users of the library data can use the free reader to get the part data into their particular CAD tool, 
or they can make changes to the standards used to build the footprints and symbols and export data 
that matches their internal standards. 
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Many CAD companies have assisted in the Ultra Librarian being able to export the data being provided 
to their users in a format that is most usable.  This takes the load off of them to deliver “all of the fonts” 
and allows them to deal with how the fonts are used. 
  
 
The Circuit Design ECOsystem℠ 
The Circuit Design ECOsystem℠, a collaborative effort by leading companies serving the PCB design and 
manufacturing marketplace, and specifically the prototyping engineers, helps to enable this process by 
bringing together the component manufacturers, parts distribution, and manufacturing. This 
collaborative environment has created a space in which specialist vendors, like Digi-Key, a parts 
distributor, can test new and innovative ways to deliver parts information to designers. Likewise, 
software tools participating in the ECOsystem can tap in to manufacturing guidelines and parts 
availability data that – when presented to the user inside the CAD tool – increases the designer’s access 
to critical designs information that, strictly speaking, isn’t directly CAD related. 
 
The manufacturing channel thrives by keeping manufacturing full. This is true whether the facility is 
optimized for low-volume/High-mix work (prototypes) or high-volume/low-mix work (production). To 
successfully feed the production environment, design teams need to get to a first-time working 
prototype with design methodologies that optimize the yield of the board design in manufacture. To do 
this successfully, the supply channel needs to: 
 

 Work through flexible but well-defined inter-company protocols to expedite the movement of 
design knowledge along with the design job itself. 

 Rely on highly accurate footprint definitions. This is especially true at assembly, when the design 
mistakes of the parts librarian come face-to-face with the harsh reality of a real-life component.  

 
With the exception of NXP, National Semiconductor and a few other trailblazers, component 
manufacturers have not yet responded to the call to make accurate and current parts definitions widely 
available to designers. 
 
The profound shift about to occur is when enough component manufacturers recognize the value of 
distributing parts definitions as a proactive part of the NPI process. Rather than forcing designers to 
evaluate the part once early samples can be ordered, these same companies can create initial demand 
for new parts by releasing datasheets and parts data ahead of the NPI, enabling engineers to design to 
the new parts even before they are available for sale.  
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Conclusion 
 
All four sectors of the circuit design ecosystem need to coordinate the flow of parts data from one 
sector to the next. Each sector enables and collaborates with the others.  
 
The key, however, lies with the semiconductor companies and their decision to provide parts data in an 
open interchange format, whether they do the work themselves, or outsource the definition to a 
specialist.  
 
With parts data being driven by semiconductor firms, the distributors provide easy access to the 
necessary design primitives for CAD tool environments, speeding a new components adoption in the 
marketplace, and turning the distributor’s website into a search engine for components. 
 
With that connection between CAD parts, CAD tools and the distributor, the distributor becomes the de 
facto part library for most engineers. 
 
With distributors acting as the de facto libraries, 2 million hours (or more) duplicated effort each year 
becomes redirected to productive design activity in the form of more design starts. 
 
With more design starts, the manufacturing chain enjoys higher manufacturing flow. 
 
With higher manufacturing flow, the semiconductor companies sell a LOT more product. 
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APPENDIX: 

 

Using parts definition estimates from various sources, an example parts-library might look like this: 
 
 

Total Parts:  10,000 
 
Total Discretes: 75%   
Total Connectors 10%   
Total ICs:  15%   

 
 

 
 
Estimating a 10,000 part library, with about 15% representing ICs, 10% representing connectors, and the 
remaining 75% making up discrete, we resolve to a breakdown of effort as shown in Figure 1. Because of 
the amount of effort involved in the development of each part, the smallest portion of the library still 
consumes the largest slice of the development time (8,000 hours).  The Total number of hours of effort 
is in the 20,000 person/hour range. That’s about 10 person/years of effort. 
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