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THE SHAuGHNESSY REPORT

Are You Drowning in Data?

column

Data management was so much simpler dur-
ing the days of Mylar and Bishop Graphics tape. 
Data was handwritten. All you had to do was keep 
track of your paperwork and you were golden.

Now, you’re all much more productive, but 
you have data coming out of your ears; slow-
ly but surely, incrementally, data has become 
much more complicated. Now, design teams 
grapple with schematic symbols, CAD com-
ponents, footprints, BOM, netlists, simulation 
models, 3D models, and user-generated and 
third-party tool-generated data. Not to mention 
files for Gerbers, ODB++, or IPC-2581, all the 
way through final data handoff to CAM. 

And still, more than 30 years after the ad-
vent of EDA tools, not much has changed. How 
do designers and engineers wind up managing 
all of this data? With kluged-together processes 
and software tools, and the occasional hand-
written notes. 

It all sounds like a headache waiting to 
happen. 

We recently surveyed subscribers about their 
data and data management processes, and many 
of you reported that keeping data organized is 
a constant challenge. Figure 1 shows the break-
down of data transfer formats. Gerber is 
still far and away the No. 1, 
but over half of respondents 
used ODB++, meaning that 
many of you output both 
sets of files. IDF, AutoCAD 
and STEP are also popular. 

Figure 2 is illustrative of 
what we’ve heard for years: De-
signers want to hear feedback 
from their fabricators, as-
sembly partners, cus-
tomers, and elec-
trical engineers. 
Among the “oth-
er” answers, popu-
lar responses were 
feedback from QC 

and EDA tool vendors. 
When asked about the biggest challenges 

they faced involving data, respondents ranked 
accuracy of data No. 1, followed by data man-
agement and timeliness of data. Among some 
of the “other” answers were “verification of 
data provided to vendors” and “going through 
all the steps to make sure ODB files generate 
correctly and completely.” 

We also found that about a third of respon-
dents don’t use any statistical data, but almost 
half of respondents said they used limited stat 
data, and 7% would like to use statistical data, 
but have no idea where to begin.

Asked what data they would like to have, 
but have trouble acquiring, respondents listed 
material properties, available thickness of lami-
nates and prepregs, PCB vendor data for stack-
ups and line widths, exporting Gerber files to 
a different format, history of material informa-
tion, and 3D STEP models.

All of this resembles herding cats, doesn’t 
it? To help shine some light on this issue, this 
month, we have a variety of interviews with 
technologists who are in the middle of the 

data management fight. In our 
cover story, Stephen Garcia 
and Brian Paper of Bay Area 
Circuits discuss how auto-
mating their data systems 
has cut overall process time. 
SnapEDA founder Natasha 
Baker explains how her 
startup will serve as a cen-
tralized location for CAD 
components, schematic 
symbols, PCB footprints—

whatever an engineer 
needs. (When 
was the last time 
we saw an EDA 
startup, much less 
one founded by a 

young woman?) 
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the shaughnessy report

Andy Shaughnessy is 
managing editor of The 
PCB Design Magazine. he 
has been covering PCB 
design for 16 years. he can 
be reached by clicking here.

EMA Design Automation founder Manny 
Marcano explains how EMA focuses on help-
ing users manage schematic data, libraries, 3D 
models, simulation models, netlists, Gerbers, 
and component data. And Mark Gallant of 
DownStream Technologies discusses how the 
company focuses primarily on making sense of 
designers’ least favorite step in the design pro-
cess: post-processing.

Next month, we take a look at the associa-
tions and organizations in our industry, what 

they can do for you, and what you can do for 
them.

Happy Thanksgiving!  PCBDESIGN

ARE YOu DROWNING IN DATA?

http://design.iconnect007.com/index.php/column/54/the-shaughnessy-report/57/
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by Andy Shaughnessy

Today’s EDA tools are better than ever, 
but managing design data, from schematics 
through Gerbers, can be an unwieldly task. I re-
cently interviewed Manny Marcano, president 
and CEO of EMA Design Automation. He dis-
cusses EMA’s approach to managing a variety 
of types of complex data, the need for seamless 
data processes, and the future of compliance-
aware design. 

Andy Shaughnessy: Why don’t you start by giving 
us a little background about emA. 
 
Manny Marcano: EMA was started in 1989 
when I was selling P-CAD software in upstate 
New York. In 1998 when EMA had grown to 
about 10 employees, we signed on as a Cadence 
Design Systems value added reseller (VAR) sell-
ing Allegro PCB design tools in the New York 
and mid-Atlantic area. That went well, and in 
2003 Cadence chose EMA to be the exclusive 
provider of OrCAD software in North America. 
EMA expanded quickly and began working with 

customers to understand their processes and 
their challenges. This led to a tight working re-
lationship between EMA and various functions 
within Cadence, including both their product 
marketing and R&D groups. EMA also began 
creating custom software to solve specific cus-
tomer challenges, which later became general-
ized and turned into products that complement 
the OrCAD offerings. Through it all, EMA has 
operated on the premise that EMA’s success is 
directly tied to Cadence’s success, and that con-
cept has created the positive and successful re-
lationship we have with Cadence.

Shaughnessy: What are your customers’ biggest 
demands when it comes to managing data?

Marcano: Customers want a complete solution 
to manage all the work-in-progress (WIP) PCB 
data before it is released to manufacturing. This 
can be the design files themselves as well as the 
BOM, netlist, Gerber, simulation results and 
even specifications or datasheets. Everything 
that goes into designing that PCB should be put 
under data management, or users end up creat-

eMa: helping Technologists 
Manage Disparate Data

feature interview
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ing workarounds and storing files locally which 
breaks down the effectiveness of the system.

Customers also stress that the experience for 
the end user needs to be seamless. In the past 
our customers have tried to use ad hoc process-
es or connect with external systems to manage 
their PCB data. While this is better than noth-
ing, it requires extra manual effort from the en-
gineering team to go outside their CAD environ-
ment to push and pull data. Without any checks 
or processes within the native CAD tool, design 
teams will often use the data management sys-
tem haphazardly or forget for a couple revisions 
then push an update. This is especially prevalent 
when deadlines are tight or something needs to 
be done quickly. The extra effort and steps to 
manage the data are ignored in favor of speed 
which can have serious consequences later on if 
data is lost or accidentally overwritten. PCB de-
sign teams really need data management to be a 
natural part of the design process. 

Shaughnessy: What kinds of pcB data are the 
toughest to manage?

Marcano: One aspect that makes PCB data 
tough to manage is the fact that a lot of the 
design files themselves are in a proprietary or 
binary format, which makes change manage-
ment difficult if you don’t have a way to read 
those files. PCB design is also very iterative in 
nature, which creates large volumes of data dur-
ing the design phase that needs to be revision 
controlled. All this data is typically broken up 
into lots of different files that are all derived 
from or related to each other in some way. Files 
like the netlist, models, Gerbers, and simulation 
results all need to be tracked with the core PCB 
files from which they were generated. Without 
having an understanding of the file associations 
inherent to the PCB design process, things can 
quickly become out of sync. 

For example, you can be doing a great job 
of posting your PCB files to the shared drive 
or repository when you have finished editing 
them, but if you are not also tracking the file 
outputs along with those revisions there is a 
serious chance you may inadvertently send an 
old version of the BOM or the wrong Gerber 
file. So even though your core design files were 
managed correctly, the outputs from those files 
that drive manufacturing and purchasing could 
be incorrect, leading to re-spins, a bad board, 
and late nights trying to figure out what went 
wrong. More importantly, this results in higher 
cost and lost market opportunities.

Shaughnessy: Where are the biggest challenges 
you face in meeting customers’ data needs?

Marcano: One of the tricky items is that PCB 
design projects involve many sets of related and 
derived files like the netlist, BOM, and Gerber 
which are related to the core design files them-
selves and are often in a binary format. Keeping 
track of the related PCB data is just as impor-
tant if not more important than the design files 
themselves as these derived files are what drive 
the manufacturing and procurement process. 
Without an in-depth understanding of how 
these various file types are inter-related it is easy 
to lose control of your PCB design data.

EMA: HELPING TECHNOLOGISTS MANAGE DISPARATE DATA

Manny Marcano, president and CEo of 
EMA Design Automation.

feature interview
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Shaughnessy: How does EMA help designers man-
age their data?

Marcano: We help customers in many ways. 
First, we provide PCB CAD aware data manage-
ment tools from Cadence to allow engineers to 
manage their PCB data in the context of their 
design environment effectively. We also provide 
a number of consulting services to help com-
panies adopt best practices around PCB data 
management. This often starts with process as-
sessments to help them understand where their 
holes are or where inefficiencies can be elimi-
nated. Then we can help design and implement 
an effective and efficient environment based on 
both the needs of the engineering team as well 
as integration to corporate systems like PLM. 

Shaughnessy: I see that there’s a new OrCAD EDM 
tool that addresses this issue. Tell us how this works.
 
Marcano: OrCAD EDM is a PCB data manage-
ment environment built specifically for PCB de-
sign teams using OrCAD. It is integrated direct-
ly inside the OrCAD user interface providing a 
seamless process to check-in and check-out files 

as you need them. It is aware of the different 
file associations and file types that are derived 
from your core OrCAD PCB data so it can track 
them effectively. OrCAD EDM will even gener-
ate a set of these derived files as you check-in 
your design you can be assured they always stay 
in synch.

Management and other stakeholders can 
easily review project status in real-time directly 
within OrCAD EDM or through a web browser. 

Full administration and permissions manage-
ment is also available so organizations can col-
laborate with their partners while ensuring their 
critical IP is protected and secure.

Shaughnessy: EMA helps customers manage WIP 
PCB data, component data, etc. How does it all 
work together?
 
Marcano: PCB data and component data go 
hand and hand. WIP PCB data includes all the 
files associated with the PCB like the schematic, 
PCB, libraries, 3D models, simulation models, 
netlist, Gerbers, etc., while the component data 
covers parametric information about the specif-
ic parts being used including things like toler-
ance, resistance, voltage as well cost and manu-
facturer part number.

We help design teams manage both these 
data types together so they can easily map their 
component parametric data to the PCB librar-
ies and files as they use them. The component 
data helps drive part decisions and ultimately 
the BOM while PCB data management ensures 
the BOM is in synch with the actual design files 
themselves.

Shaughnessy: How do PLM tools fit into this equa-
tion?
 
Marcano: We are completely complimentary 
to PLM systems that companies may already 
have in place or are considering. Our solution 
is focused on WIP PCB data management. This 
is managing the PCB data when it is still in de-
velopment stage before it is released for produc-
tion. During this time change is occurring rap-
idly as the design is being created and modified 
to meet the desired design specifications. PLM is 
designed to manage a product through its life-
cycle once it is released. It is really not geared 
for the rapid change associated with a project 
before it released.

In the past we have seen customers try to 
use the PLM for WIP and it never really works 
out as they expect. We see an opportunity to 
connect WIP management to the PLM space 
for PCB similar to what is done in the MCAD 
world, where each MCAD vendor has their CAD 
aware WIP environment that can then take the 

“Management and other 
stakeholders can easily review 
project status in real-time directly 
within OrCAD EDM or through a 
web browser.”

EMA: HElping TEcHnologisTs MAnAgE DispArATE DATA

feature interview
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design data and help push it up to PLM when it 
is ready for release.

There is also quite a bit of data in PLM that 
an engineering team could and should have ac-
cess to as they make design decisions. One of the 
most important pieces is information on avail-
able and approved components. We are able to 
integrate with most PLM systems to allow de-
sign teams controlled access to this engineer-
ing information directly inside their CAD tools 
so they can make better part decisions early in 
the process. Engineering likes this because they 
don’t have to leave their CAD environment to 
get this info, and they can see it in the context 
of their engineering data. Similarly, PLM users 
like this because it makes sure engineering is us-
ing PLM content as the single source of data, so 
they are confident that the BOMs they receive 
contain correct and approved parts, and that 
greatly reduces late stage issues when the BOM 
is sent to procurement. 

 
Shaughnessy: how has data management changed 
over the years?
 
Marcano: Shared drives and email exchanges 
have been the predominant data management 
methodology for PCB design teams until now. 
While those may have worked before, com-
panies are finding these methods aren’t able 
to meet the time to market and productivity 
demands placed on PCB design teams today. 
This has been the big reason we see customers 
looking for a much more accurate and efficient 
way to manage their PCB data. Designs are just 
getting too complex, project deadlines are too 
short, and the margin of error is too small for 
teams to rely on ad hoc and inefficient systems. 
They need a solution that is geared specifically 
for managing PCB design data.

I also think technology has really helped 
bring down the cost of delivering PCB-centric 
data management solutions while improving 
ease-of-use. Setting up systems like this in the 
past could be multi-year efforts costing huge 
sums of money in hardware and software as well 
as consulting and customization. With OrCAD 
EDM we are able to get new customers up and 
running in just a matter of days with access in-
side their CAD tools and through a web browser.

Shaughnessy: What sort of data management  
opportunities do you see for emA in the future?
 
Marcano: We see a whole range of opportunities 
in this space. First, we see this as a real driver to 
help PCB design teams be more productive and 
more collaborative. I think there is still more 
we can do there to help PCB designers have ac-
cess to the information they need, when they 
need it. For example, compliance-aware design 
is something we are looking at. The idea is, why 
wait until you are ready to order your parts to 
verify they meet regulatory requirements or are 
orderable or meet your cost targets? Why not 
provide that information upfront to the design-
er when they are choosing the parts so they can 
make those decisions when the cost of change 
is the lowest? We think there is tremendous 
opportunity to help empower the PCB design 
team with more information to make intelli-
gent business and manufacturability decisions 
as well as engineering ones.

We also see a growing need for PCB design 
teams to be able to collaborate, share IP, and 
build out metrics regarding project status and 
progress. As interfaces become more standard-
ized, PCBs start to become a collection of com-
mon parts and connections with specific areas 
of unique differentiation for that particular 
product. If engineers are designing in the same 
interfaces over and over, how do we make it so 
they can effectively leverage that IP across de-
signs to give them time to focus on the chal-
lenging or specialized parts that will differenti-
ate their product from the competition? From 
a metrics side, once you are able to track and 
follow designs through their development pro-
cess you can start to build statistics on how long 
certain designs take to complete or where prob-
lems typically arise. This can greatly help com-
panies with planning and schedule manage-
ment if they have an accurate historical record 
based on their own design data from which to 
build their project estimates.

Shaughnessy: thanks for the update.

Marcano: Thank you.  PCBDESIGN

EMA: HELPING TECHNOLOGISTS MANAGE DISPARATE DATA

feature interview



46    The PCB Design Magazine • November 2015

by Andy Shaughnessy

Most PCB designers love their jobs. But de-
signers will also tell you that as much as they 
enjoy laying out the board, they dislike the final 
data documentation step, which often involves 
various formats, including handwritten notes. 
Enter DownStream Technologies, a company 
founded 14 years ago to address the challenges 
related to post-processing the design. Senior 
Product Marketing Manager Mark Gallant re-
cently discussed the company’s efforts to take 
the pain out of data documentation, even as 
data becomes more complex.

Andy Shaughnessy: Why don’t you start out by 
giving us a little background about downstream. 

Mark Gallant: DownStream Technologies was 
founded in January 2002 by former PADS Soft-
ware executives who acquired the assets of Ad-
vanced CAM Technologies—products with the 
brand name CAM350—from Innoveda prior to 
its acquisition by Mentor Graphics. The newly 
formed executive team chose the name Down-
Stream Technologies to reflect their goal of deliv-
ering technology focused on the “downstream” 
phase of the PCB design process. Specifically, it’s 

technology to help bridge the chasm between 
PCB design and PCB manufacturing domains. 

At the time of DownStream’s founding, the 
predominant method of transitioning a PCB de-
sign to manufacturing involved post-processing 
a design to extract multiple files. Each file was 
independent of the other in format and con-
tent, and disjointed from the original design 
from which they were derived. What we call 
the “traditional” process for handoff to manu-
facturing worked well enough to take us from 
the days of PCB design by light table up to the 
start of the 21st century. However, as technology 
continued to evolve in complexity and market 
windows to profitability continued to shrink, 
the traditional process led to higher costs, lower 
quality and ultimately delayed time to market.

Our founders believe the transition from 
virtual design to the manufacture of the physi-
cal product could be, and should be, improved. 
We observed this trend in several of our early 
adopter customers—organizations that were 
the first to implement new technologies and 
processes which, once proved out, led to adop-
tion by the rest of the market. To reduce manu-
facturing delays, these early adopters educated 
themselves on the PCB manufacturing process. 
Their newfound knowledge led them to intro-

DownStream Takes on 
Data Documentation Management

feature interview



48    The PCB Design Magazine • November 2015

duce DFM analysis 
and single file de-
sign exchange into 
their new product 
introduction pro-
cess. This revised ap-
proach, rather than 
the “hand it over 
the wall and hope” 
method, resulted in 
significant time-to-
market gains. Fun-
damentally, they 
were shifting their 
attention from “up-
stream” processes to 
refocus on “down-

stream” processes, shifting from how a design 
is created to how it is to be manufactured. The 
trend of refocusing on manufacturing and a 
belief that DFM tools and singular design ex-
change files were evolving from “nice to do” 
to “must do” was the catalyst for the creation 
of DownStream. Since our start we have intro-
duced a full suite of DFM analysis, PCB docu-
mentation, and assembly panel design tools.

Shaughnessy: What are your customers’ biggest 
demands when it comes to their new product de-
sign process?

Gallant: In the world of electronic product de-
velopment, and specifically PCB design, the de-
mand is clear: a successful, error-free transition 
from design to manufacturing. Many of our cus-
tomers believe the transition process from design 
to manufacturing is the next frontier of time-to-
market gains. Their focus is no longer just faster 
PCB design, which emphasizes and prioritizes 
the design phase of new product development. 
Instead the trend is towards PCB design and 
manufacturing, and giving equal weight to de-
sign and manufacturing. The question, then, is 
why is this happening, and why now? 

Looking back from today’s vantage point, it 
is an obvious and necessary direction. Electron-
ics manufacturers always list time to market, 
cost and quality as top priorities in new prod-
uct introduction. Be the first to market, produce 
it at the lowest cost, and provide the highest 

quality. To be successful, the manufacturing 
process and its many issues, requirements and 
challenges must be minimized before produc-
tion begins.

The demands from this new focus on the 
transition of design to manufacturing are to 
support a new downstream-focused engineer-
ing process, develop or enhance our tools to 
analyze designs for “manufacturability” issues, 
and support industry standard, intelligent de-
sign exchange file formats that drive the entire 
manufacturing process for new products. 

Shaughnessy: What type of pcB data is a chal-
lenge to manage?

Gallant: Under the traditional methodology, 
the many different files produced in what we re-
fer to as “over the wall” handoff between design 
and manufacturing are the challenge. Some file 
examples are soft copy drawing files, Gerber 
files, bill of materials (BOM) lists, coordinate 
(centroid) lists, and many more. Maintaining 
the synchronicity of these files through engi-
neering change orders (ECO) is an even greater 
challenge for us as an EDA vendor, and our cus-
tomers.

Shaughnessy: Where are the biggest challenges 
you face in meeting customers’ data needs?

Gallant: This is an interesting question. On the 
one hand, there is no doubt our customers are 
in need of improving the transition from de-
sign to manufacturing. It is this requirement 
that accelerated the need for industry standard, 
intelligent, design exchange files for transfer-
ring design data to manufacturing. However, 
while many of our enlightened customers tran-
sition designs to manufacturing using IPC-2581 
or Mentor’s ODB++, many continue to utilize 
the same decades-old handoff process. We have 
witnessed time-to-market gains by many of our 
customers who adopted a design exchange file-
driven transition to manufacturing. We believe 
significant gains in time-to-market are not pos-
sible without adopting such a design exchange 
file-driven process.

The time has come for the old handoff to 
manufacturing process to take its place along-

Mark Gallant, Senior 
Product Marketing 
Manager, DownStream 
Technologies.

DOWNSTREAM TAkES ON DATA DOCuMENTATION MANAGEMENT

feature interview



50    The PCB Design Magazine • November 2015

side hand taping, light tables, digitizers and joy 
sticks. We believe the trend towards adopting 
design exchange files is well underway and will 
accelerate rapidly in the next few years. Evange-
lizing and accelerating the adoption of design 
exchange files is one our biggest challenges.

Shaughnessy: how does downstream help de-
signers manage their design data?

Gallant: At Downstream, we have long recog-
nized the need for eliminating the old multi-file 
approach of passing design data to manufac-
turing. In support of enhancing the transition 
from virtual to physical product, we have as-
sumed a proactive role in the development and 
adoption of the IPC-2581 intelligent design ex-
change format, a non-proprietary, robust stan-
dard for a design exchange file format. 

On the awareness side, we are equally proac-
tive with our membership in the IPC-2581 Con-
sortium, an expanding group of organizations 
involved in all aspects of PCB design and manu-
facturing. This group includes OEMs, EDA tool 
providers, PCB fabricators, PCB contract manu-
facturers and PCB test companies. We embrace 
the consortium’s goal to create awareness for 
and accelerate adoption of the IPC-2581 format 
as an open global standard format. 

Shaughnessy: have you updated your tools to ad-
dress this issue?

Gallant: Yes, we have. Downstream has devel-
oped bi-directional interfaces for IPC-2581 and 
Mentor ODB++ for all of its products. We also 

developed our tools to fully utilize these in-
telligent design formats to perform advanced 
DFM analysis, design assembly and fabrication 
panels including flip and mixed-design panels, 
and define assembly process steps and create 
visual aids for each assembly step. Out tools 
can extract centroid files for a single design or 
a stepped up panel, filtered by process step and/
or assembly variant, and automatically create 
complete PCB documentation sets for engineer-
ing and manufacturing. In addition, supporting 
singular standard exchange file formats facili-
tates a simplified ECO process. Any analysis or 
documentation authored in the DownStream 
tools is updated instantly by simply importing 
the updated file into our tools.

By supporting intelligent files used in the 
handoff from design to engineering, Down-
Stream can automate the creation of detailed 
PCB documentation meeting the needs of de-
sign and manufacturing. And updates to both 
engineering and manufacturing’s documenta-
tion are done automatically simply be re-im-
porting the new design database.

Shaughnessy: Are designers still providing mini-
mal documentation during data handoff to manu-
facturing?

Gallant: PCB designers are accustomed to hand-
ing off hard copy fabrication and assembly 
drawings, Gerber files, and NC drill files. How-
ever, designers are hindered by the limited doc-
umentation functions in native PCB CAD tools. 
It is not that the designer wants to provide poor 
documentation, but the time required to create 
detailed documentation using current method-
ologies is challenging with limited resource ca-
pacities. As a result, some documentation sets 
are still very basic. Once the design and docu-
mentation are transitioned to manufacturing, 
whether in-house or to third-party manufactur-
ers, another documentation cycle begins. The 
manufacturers create manufacturing, assembly, 
test and other process-based documentation 
derived from the engineering documentation. 
Unfortunately, much of the documentation 
done in manufacturing is primarily a manual 
effort using a mix of tools like Visio, MS Word 
& Paint, mechanical tools such as AutoCAD, 

“at Downstream, we have 
long recognized the need for 
eliminating the old multi-file 
approach of passing design 
data to manufacturing. ”

DOWNSTREAM TAkES ON DATA DOCuMENTATION MANAGEMENT
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etc. The depth and breadth of documentation 
requirements for one PCB assembly was a key 
motivation in our development of BluePrint-
PCB, a tool developed explicitly for authoring 
PCB fabrication and assembly documentation.

Shaughnessy: What sort of opportunities do you 
see for downstream in the future?

Gallant: As organizations put more focus on 
how designs are built, and invest in processes 
and tools to improve the transition to manufac-
turing, there is great opportunity on both sides. 
We see opportunities for electronics manufac-
turers to meet their goals for time to market, 

lower their costs for new product introduction, 
and improve product quality. The same is true 
for tool providers such as DownStream Technol-
ogies, as we recognize the trend towards a de-
sign and manufacturing focus. Working togeth-
er with our customers, developing and enhanc-
ing our tools to meet their demands will result 
in market-leading tools, specifically developed 
to offer a less error-prone, efficient transition 
from design to manufacturing.

Shaughnessy: thanks for speaking with us.

Gallant: Thank you.  PCBDESIGN

DOWNSTREAM TAkES ON DATA DOCuMENTATION MANAGEMENT
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