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No cliché has ever been truer than this: “Hardware is Hard.”

You’ve heard it said, you’ve read about it extensively, and now you’re about 
to experience it firsthand. Too many hardware startups fail to deliver on 
their promises by spending too much time on the technical aspects of their 
product rather than their business as a whole.

There’s a bit of disagreement on just how tough the startup 
world really is. So how many business dreams die quickly on 
the vine?

• Forbes Magazine says it’s 90 percent. 

• The Wall Street Journal says it’s 75 percent.

• And for a dismal long-term view, Inc. Magazine says 96 percent of new 
businesses fail within 10 years. 

The actual numbers don’t matter. What does matter is realizing that 
founding a hardware company with a great product idea is only the 
start. You’ve got to finance it, manufacture it, market it and sell it (not 
necessarily in that order). Not keeping a close eye on any of these aspects 
can make the difference between success and failure.

Introduction: Hardware is Hard
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https://www.forbes.com/sites/neilpatel/2015/01/16/90-of-startups-will-fail-heres-what-you-need-to-know-about-the-10/#5a4eae366679
https://www.wsj.com/articles/SB10000872396390443720204578004980476429190
https://www.inc.com/bill-carmody/why-96-of-businesses-fail-within-10-years.html
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Design and manufacturing decisions made early on can have a significant 
effect on your margins and not only make your original business plan 
achievable but also sustainable for the projected lifetime of the product. 

If you’re an established company, you’re likely to have teams of experienced 
people in design, manufacturing, QA, procurement, management and every 
other supporting role needed to keep a business viable. You are also likely to 
have office space, perhaps some in-house manufacturing facilities, trusted 
and efficient suppliers and distribution channels, and most importantly, 
financial backing.

Hardware startups don’t have any of these luxuries, so it’s an uphill struggle 
from the get-go. However, hardware startups do have a network of talented 
and driven individuals who are there to help get your idea off the ground. 
The downside is that these people are often not based in the same location. 
Some may work from home, some may live on a different continent. This 
geography also applies to your supply chain. When resources are not 
available, especially due to location, it can make working together much 
more difficult.

A startup’s ultimate goals are to build:

Truly differentiated products around cutting-edge technology.

A team that knows how to develop, manufacture and distribute 
hardware products.

Brand loyalty and affiliation with your target market.

Building a working prototype and starting a crowdfunding page is not 
the same as securing equity funding and manufacturing thousands 
of production units. As your prototype goes through a number of 
design iterations, unanticipated problems inevitably arise. Until these 
problems are resolved and you have a thorough understanding of 
your manufacturing costs and supply chain logistics, securing that 
vital funding and moving on to the next stage of your business plan 
is a major hurdle.

So what can you do to alleviate these problems?

Introduction:
Hardware is Hard
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You need to have a complete understanding of every stage of product 
development. How parts will be manufactured and from what materials. 
Where they will be manufactured and how they will be sourced. You need to 
consider these factors from the very first stages of design. Even the simplest 
of electronic consumer products contain dozens of parts – and you need to 
keep track of every minute detail for each and every one of them.

Timing is Critical

Involving everyone in the supply chain at the right time is absolutely essential. 
Outsourced manufacturing companies have the resources and the know-
how to build and manufacture products. What they don’t have is the time 
and patience to help you get your idea off the ground – there’s potentially no 
money in it for them. If you involve manufacturing partners too early when 
developing your prototype, they may not see the big picture like you do. They 
may not think it is a viable product or that there is even a market for it. 

They simply don’t have the time to hold your hand. 

However, it’s also possible to involve them too late!  When you’ve already 
progressed past prototyping and completed the detailed design of each 
component, your preferred manufacturer may not have the right equipment, 
personnel or expertise to make your product the way you would like. Or 
you may have doubled the cost of a part by not fully understanding the 
processes yourself.

So when is the best time? That depends on the flexibility of your design 
team and the willingness of your potential manufacturing partners.

There are many factors to consider and many processes to manage in 
order to successfully launch a new product. In this eBook, we will focus 
on the areas that you do have direct control over – your design, your 
design processes and your design tools. If you carefully plan for those 
things, you’ll be much better equipped to handle the unexpected business 
challenges that are bound to come your way.

Introduction:
Hardware is Hard
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Whether you are working solo or have a number of co-founders, by the 
end of your product journey you will have involved numerous people and 
organizations. It’s simply not possible to do everything yourself. Your 
team, therefore, not only includes those working closely with you, but 
everyone involved at every stage from design through to manufacturing 
and assembly. Bringing a disparate group of people together to work 
effectively as a team is probably one of the biggest challenges you will 
have to overcome.

Design is a complex process. Even if you have carefully considered 
every aspect of your new product, there will always be areas of the 
design where you could benefit from another person’s expertise. 
Communicating and combining design ideas and domain knowledge 
is so much easier with 3D CAD software than any other method. 3D 
CAD has revolutionized product development. Being able to visualize 
details and design parts together as a complete assembly makes it 
much easier to check that everything fits together perfectly and serves 
its intended purpose.

However, 3D CAD comes at a price and everybody on your team needs 
an active license to get their job done. That usually means forking out 
several thousand dollars for each license up front, buying powerful, 
expensive workstations capable of running said software and paying 
pricey annual maintenance fees just for reseller support and software 
bug fixes. Then multiply that by the number of people on your team. 
That’s a lot of capital outlay before you’ve even secured funding for your 
company. You’ll also need to ensure that any contractors or suppliers 
are running the same version of the same software as you to prevent 
any software and file compatibility issues.

Bringing Your Team Together 
(And Equipping Them to Succeed)
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The process of adding new licenses to your company is 
not only costly, but very time consuming. 

Typically, you would have to:

Get a purchase order and send it to your Value Added Reseller (VAR).

Wait until your reseller processes your order and then requests a 
license code from the vendor.

Order new high-performance workstations powerful enough to run 
3D CAD.

Build the new hardware with virus protection and other security 
measures.

Download, install, and setup the CAD system and PDM software.

Ship the hardware to its intended user.

Send each user for training at the VAR’s facilities.

Once everybody is up and running, that’s when the fun begins!

The Version Control Problem

Despite what most CAD vendors’ marketing materials say, file-based 
CAD systems were never built with collaboration in mind. That’s why 
data management software is almost always provided at an additional 
cost. Single license users can probably get away with using Windows 
Explorer to manage projects by creating and naming copied folders for 
version control. However, when teams try to collaborate on projects 
spread across shared network drives and file-sharing services like 
Dropbox, it’s a version control disaster just waiting to happen.

Mistakes are too easily made and financial resources are already 
stretched – the last thing you need is for your supplier to manufacture 
the wrong version of a part. The solution offered by CAD vendors is 
Product Data Management (PDM) software. 

Bringing Your  
Team Together  
(And Equipping  
Them to Succeed)

https://www.onshape.com/cad-blog/say-goodbye-to-cad-file-checkout-copies
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In practice, this becomes more of an obstacle than a benefit as locked files 
prevent others from working and resigns them to wait until the files are 
“checked-in” and unlocked before they can get edit access. The bigger the 
team and the more agile the design process, the bigger this problem becomes.

In the past, PDM software was always treated as an afterthought – build the 
CAD system first, then worry about managing files later. This was fine in the 
early days of 2D CAD where every drawing file was entirely self-contained 
and there was no such thing as parametric modeling. However, since the 
advent of 3D CAD, there’s been a veritable explosion of files created for 
every part, assembly and drawing. 

Unfortunately, CAD is too often sold without any PDM software to keep the 
quote within the customer’s budget. The customer then has to find out the 
hard way that you can’t run a team of designers without data management.

Once installed and carefully configured on dedicated servers and a managed 
network infrastructure, PDM software is able to control the flow of design 
tasks for each team member and revision control your product designs. 
To prevent accidental overwrites and conflicts between files being worked 
on by different people, the PDM software “locks” each file that has been 
“checked-out” by a user. Locked files become read-only for everybody else, 
so while they are still viewable they cannot be edited.

Managing CAD files 
with Windows Explorer 
– NOT recommended.

Bringing Your  
Team Together  
(And Equipping  
Them to Succeed)

https://www.onshape.com/cad-blog/say-goodbye-to-cad-file-checkout-copies
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When Onshape’s founders (the same team that founded 
SOLIDWORKS®) first explored how CAD could be improved, they 
visited engineering teams from companies across many industries. 
What they discovered was that engineers had few complaints about 
the modeling process itself. Their biggest hassles involved time-
consuming tasks that took them away from designing products – 
things like administration, deployment, sharing files and collaborating 
effectively with others.

Onshape was built from scratch with all these issues in mind. Building 
real-time data management tools first, then building a modern CAD 
system around it was the complete opposite approach of what 
anybody had done before. Then, by putting the data management 
tools, CAD system and design data together in the cloud, even more 
benefits could be realized.

How Onshape Helps  
Design & Manufacturing Teams

Onshape’s unique cloud architecture provides instant provisioning and 
enables your entire team to work on the same projects simultaneously.

https://www.onshape.com/cad-blog/introducing-design-data-management-2.0
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How does a cloud architecture magnify the value of 
your CAD and data management platform?

For starters, adding new Onshape users to your team is as easy as 
entering their email address and specifying which Documents they 
will be able to access. They can then sign in from anywhere and 
get instant access to those Documents on any available platform – 
Mac, PC, Chromebook or Linux computer using a web browser such 
as Chrome, Safari, Firefox, Opera or Edge. That’s it – there’s nothing 
to download and nothing to install. No upgrades, no service packs, 
no license files, nothing. It even runs on iOS and Android tablets and 
phones with full CAD editing capabilities.

Onshape is also the only design platform that enables teams to 
work together on the same designs at the same time. Teams can 
simultaneously edit the same parts, same assemblies and even the 
same sketch, which is essential in a fast-paced environment. All design 
activities are carried out in parallel – there’s no more waiting around 
for someone else to finish their work before you can start yours.

Every design change made by every team member is saved 
automatically and instantly updated everywhere. This enables 
teams to co-design complex parts and assemblies without having to 
be physically in the same location. It also enables design reviews to 
be carried out in real time on any device with non-CAD users such as 
sales and customers able to review your designs in 3D and provide 
feedback with comments.

Design conflicts are easily resolved. Since every design change is 
captured and recorded, your design team can experiment as much 
as they like, confident in the fact that any errors or bad decisions can 
always be undone.

In short, Onshape gives you unlimited undo/redo.

How Onshape Helps
Design & Manufacturing
Teams
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Your original prototypes may have been made using breadboard 
and off-the-shelf enclosures, or you may have 3D printed something 
close enough to the final design and used one of the many relatively 
inexpensive PCB printing services. However you approach your 
prototyping, it should be noted that mass producing a product requires 
a completely different mindset.

Designing your product so that it can be recreated consistently by people 
you don’t know is the only way to ensure that quality remains high and 
costs and warranty issues are kept to a minimum. You may need to 
redesign many of the parts of your product in order to consider all the 
necessary requirements for manufacture and assembly. Having parts 
that are difficult to manufacture or time-consuming to assemble will add 
too many costs upfront before you start to realize any revenue.

The time to resolve these issues is now, during design.

How you choose to manufacture each part has a huge bearing on 
how you approach this problem. The injection molding process, for 
example, yields highly repeatable, high-volume, low-cost parts, but with 
considerable upfront costs. So for injection-molded parts you must 
ensure your design is right before committing to tooling. To make your 
design suitable for this process, you may have to add draft to every face, 
fillets to every corner and consider whether defects such as sink marks 
and warpage are acceptable or if you can avoid them altogether. 

A good quality toolmaker should be able to answer these questions for 
you and give you advice and guidance. Some toolmakers may offer to do 
this work for you, for a fee, but make sure that you both agree on the final 
design before signing it off.

Injection molding also enables you to consider reducing your part count 
by combining the functions of one or more parts together or reducing 
the number of fasteners required by using snap fits. 

Designing for Manufacturing  
and Assembly (DFMA)
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Designing with fewer parts means fewer assembly operations, fewer 
mistakes and more throughput. This process of optimizing your designs 
is known as Design for Manufacturing and Assembly (DFMA).

There are, of course, many different manufacturing methods available. 
When choosing the processes and suppliers that best fit with your 
design requirements and your budget, you can lower your overall 
production costs by finding ways to reduce the:

Overall number of parts

Number and types of fasteners or adhesives

Fine tolerances and surface finishes

Number of manufacturing operations

Amount of jigs and fixtures required

Overall cost of tooling

Use of special tooling or tools required for manufacturing

Use of exotic or expensive materials

Skill levels required to assemble the product

Number of asymmetrical parts to make assembly foolproof

Fragile parts that can be easily broken during assembly

Amount of packaging required for shipment, distribution and retail

Designing for
Manufacturing  
and Assembly

PRODUCT DESIGN TIPS, TOOLS AND PROCESSES FOR HARDWARE STARTUPS



13PRODUCT DESIGN TIPS, TOOLS AND PROCESSES FOR HARDWARE STARTUPS

Optimizing part designs to simplify manufacturing and assembly 
requires a vast knowledge of every available manufacturing and 
assembly process. Experienced design teams may hold this 
knowledge, but not every startup does. This is where it is prudent to 
involve people who understand each process and can advise you on 
the best way forward.

Not only does Onshape allow teams to work together on the same 
project data, but it also enables interactive design reviews. Discussing 
designs with your peers or potential suppliers can be done in real 
time, at the time a question arises if need be. There’s no need to wait 
until a scheduled design review rolls around. If you have access to 
the resources and the expertise, you can include them in the design 
process when it most makes sense.

Onshape includes a number of tools to help you design your products 
with manufacturing in mind. For injection molded or cast parts, there 
are Draft Analysis and Undercut tools to let you check that your 
parts can be easily manufactured and that you’re not adding too 
much cost. Onshape’s unique Sheet Metal design tools also check 
for manufacturability as you design. These tools no doubt help, but 

DFMA considerations 
often affect several 
parts in an assembly 
at the same time as 
each design change 
has a domino effect 
on the surrounding 
areas.

How Onshape Helps With Designing for 
Manufacturing and Assembly (DFMA)

https://www.onshape.com/cad-blog/onshape-unveils-simultaneous-sheet-metal-tools
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Avoiding CAD System Crashes & Lost Work

As you investigate ways to improve your designs, change occurs 
often and to many parts at the same time. It may take several 
minutes or even several hours to make these changes and then 
every affected part must be reviewed and compared to the original 
and perhaps other ideas to see which one is the best. 

If you’re using file-based CAD, changes are not “committed” until you 
save your files and are not “official” until you’ve checked them into 
PDM. If your CAD system crashes before you’ve had chance to save, 
you will lose all your work. If you save your work and forgot to check 
the previous design into PDM, then that work is lost, too.

Onshape doesn’t crash. It also saves your work as you go and keeps 
a running history of everything you do. So it doesn’t matter when 
inspiration strikes or if you’ve made the dumbest mistake ever, you 
can always go back and restore to a previous version of your design. 
You don’t have to remember to check-in or save often, because 
Onshape takes care of managing your designs for you.

It’s also possible for multiple people to make multiple changes to 
the same design without treading on each other’s toes by using 
Onshape’s built-in Branching and Merging. Each designer can work 
in their own “Workspace” that is temporarily independent from the 
rest of the design. Design ideas can then be tried, tested, reviewed 
and approved before being merged back into the main “Branch.”

How Onshape Helps
With DFMA

PRODUCT DESIGN TIPS, TOOLS AND PROCESSES FOR HARDWARE STARTUPS

https://www.onshape.com/cad-blog/dont-be-fooled-by-fake-branching-merging
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Bill of Materials

Keeping tabs on your Bill of Materials (BOM) is essential when 
trying to keep costs down. For every new part, there’s added 
manufacturing, assembly and inventory costs, so having fewer 
parts in your product can save a lot when it comes to scaling up 
production. BOM information is traditionally displayed in tables on 
drawings of the final assembly with balloon callouts and quantities. 
Quite often, engineers have had to create a drawing just to get the 
final BOM. These tables can also get out of sync with the assembly 
if an engineer forgets to open the drawing and update the views.

Onshape brings assembly design and BOM management together – 
where they should be. As new parts are added or removed from an 
assembly, the BOM table in the flyout tab is updated automatically. 
You can then view and edit the data in the table and see dynamically 
how it relates to the 3D parts on screen. This makes it easier to track 
changes and develop products that are easier to manufacture.

One way to reduce the item count in your BOM is to combine multiple 
parts into one. This can be difficult to do if the parts themselves are 
complex or they interact with many other parts in the assembly at 
the same time. Onshape’s Managed In-Context Editing feature can 
help here: You can graphically edit one part relative to several others 
and combine features from each part together. This mechanism is 
much more robust and much easier to implement and use than the 
“in-context” editing you will find in file-based CAD systems.

How Onshape Helps
With DFMA

Onshape’s simultaneous 
Bill of Materials enables 
real-time data editing.

https://www.onshape.com/cad-blog/parametric-modeling-2.0-a-modern-approach-to-in-context-design
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Once you have a thorough understanding of your design, your BOM and 
the processes that will be required to make it, you can engage with your 
potential volume manufacturing partners. In order to give you an accurate 
quotation, each supplier will expect you to submit your design for them 
to review and inspect. They will also want to know your minimum order, 
expected delivery, and potential future business opportunities. All these 
factors will have a huge effect on the quote that you receive.

Most contract manufacturers have a wealth of experience and are able to 
tell very quickly if your design is complex or expensive to make and how 
much it will likely cost. Therefore, be careful how you word your Request for 
Quotation (RFQ). If your design looks like it is fully detailed with tolerances 
and other process-specific notes and your RFQ mandates that the design is 
finalized and cannot be changed, then expect a very high quote. 

Manufacturers are able to make most things, but implying that a drawing is 
set in stone means that your quote may include a number of manufacturing 
operations with specialized tooling or work-holding equipment. All these 
ancillary activities can increase the unit cost enormously.

Choosing a Manufacturer
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Choosing the Right Supplier Can Be a Minefield

You may get the best price from the faceless supplier on the other side of 
the world, but if things go wrong it can affect your product quality, release 
schedules, inventory, and bank balance. 

The only way to avoid this is to engage with your supplier and allow them 
to suggest ways to improve your design to reduce overall costs. While it 
may seem tempting to a manufacturer to hike up costs wherever possible 
(you should definitely ask them to itemize their quote), it is actually in their 
best interests to make the parts as quickly and as cheaply as possible. 

Tying up machine tools and personnel just for one lucrative job may force 
them to reject work from other clients. Plus, if it all works out, they will 
have you as a client for the foreseeable future. 

While trying to win your business, each contract manufacturer will be 
quoting your job for free. It’s not really free for you because you have 
to invest time and effort to explain your design and your requirements, 
and review and approve any proposals or potential changes requested 
by each manufacturer. If you send out an RFQ to 10 different suppliers, 
that could be 10 times more work for you. Therefore, it’s a good idea to 
create a short-list of suppliers by reputation, recommendation or previous 
experience. You may eventually find a cheaper quote elsewhere, but the 
time spent with each yields diminishing returns. You could use the time 
saved to focus on building a relationship with your chosen supplier and 
implementing their feedback into your design.

Choosing a 
Manufacturer
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Safeguarding Your Intellectual Property

Protecting Intellectual Property (IP) in the hardware startup space is critical, 
especially when dealing with suppliers you don’t know. If they were to share 
your IP with your competitors, they could get an equivalent product to 
market before you on the back of your hard work and innovation.

One way to prevent this would be to have each potential supplier sign a 
Non-Disclosure Agreement (NDA). These legally-binding contracts require 
parties to keep confidentiality for a defined period of time. NDAs are not 
foolproof though and still rely heavily on the integrity of all involved. You 
should be especially wary of contract manufacturers who may subcontract 
some of the work to another third party (e.g. a plating specialist). Unless 
that third party is also included in the NDA or they have a generic NDA 
signed for all the work they receive from your supplier, your top secret 
design could be in jeopardy.

Another option is to spread the manufacture of each part of your design 
to different suppliers so that they cannot replicate your entire product, but 
this may not be feasible – especially if you are relying on them for final 
assembly and packaging.

Engineering Change Orders (ECOs)

The last thing to consider is when to draw a line in the sand, release 
your design for manufacturing and issue the initial purchase order. At 
this point, you should be confident that all issues have been ironed out 
and your end product will be manufactured at the quality you expect. If 
the first product runs don’t meet the standards you require or you have 
failures in the field or customer complaints, then you’ll need to pay big 
bucks for changes to the design or the manufacturing process.

Any changes will need to be captured formally through an Engineering 
Change Order (ECO). The more severe the change, the more it’s going to 
cost. ECOs need to be documented clearly so all factors affecting the 
design, the manufacturing processes and the overall product are fully 
understood by all parties. All design changes must then be reviewed 
thoroughly before implementation to prevent any further issues.

Choosing a 
Manufacturer

https://www.onshape.com/resources/ebooks/how-safe-is-your-cad-data
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Consider the RFQ process with a file-based CAD system when your 
intended supplier asks you to submit your design in a format they can 
read. This is a problem on many fronts. First, you have to find out what 
software they will be using to read your files or what neutral file format 
they need, then you must create those files, package them together and 
send a copy of them via email, FTP, USB Flash Drive or other media.

Apart from the obvious file-size limitations of email attachments, email is 
probably the most insecure method of sending data from one person to 
another. If you hope to avoid any sort of industrial espionage, avoid email 
at all costs. 

Data sent via email is readable by every computer system and router that 
it passes through on its way to its final destination. That’s a lot of potential 
security threats generated from one simple email. USB Flash Drives are 
easily lost or stolen, FTP is insecure once you’ve shared the password 
and even file-sharing services like Dropbox are a risk. All these methods 
of file distribution all have one thing in common – files.

Files are at the heart of every security breach, simply because they are 
self-contained and are readable by commercial software. You can take 
steps to prevent accidental disclosure by password-protecting them with 
a ZIP program or something similar, but how do you share the password? 
In an email? Anything that requires a manual process involves extra 
unnecessary steps and mistakes can easily be made. Even with Dropbox 
(which provides a password protection facility with their Professional and 
Business plans), there is still a problem – file copying.

How Onshape Helps  
With RFQs, NDAs and ECOs
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Setting each user’s permissions for 
an Onshape Document is easy and 
instantaneous.

What’s wrong with file copying? Once a file has been sent to or shared 
with someone, they have a copy of that file on their hard-drive. Most of 
the time you need never worry – the CAD file you sent to your trusted 
supplier is safe. However, there are times when you need to send files 
to people you’ve never worked with before. In these instances, you 
just have to hope they maintain a certain level of professionalism and 
employ the same level of security protocols as you do. 

Unfortunately, hope is not a very good strategy. Do you 
know if they even password protect their computers? 

In summary, as long as you continue to use files created with 
commercially available software, your data is at risk no matter what 
you do. This problem is not only confined to suppliers or contractors. 
Employees who leave could also be leaving with a copy of all the 
design files of every product you’ve ever made.

The Safest Way to Share Project-Critical Data

Onshape’s solution to this problem is to not use files at all. The 
database architecture at the heart of the Onshape platform operates 

in a similar way to Google Docs. 
Click the share button, add an 
email address and specify access 
permissions. That’s all there is to it. 
The recipient will receive an email 
containing a link that will open your 
design in a web browser. They don’t 
even need an Onshape account. 
Rest assured, no data ever leaves 
the Onshape servers without your 
permission.

How Onshape Helps
With RFQs, NDAs 
and ECOs
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When sending out data to a new supplier, setting their permissions to 
“View and Comment” will allow them to view, measure and comment 
– enough information for quoting purposes. You can also include 
your NDA terms in the first page of the Document as a reminder 
of any confidentialities you have agreed up front. The supplier can 
review your designs and add comments directly to your 3D model 
to suggest ways to manufacture your part more efficiently. These 
comments can then be referred back to and actioned later. If you 
prefer to do your design changes live, everybody involved in the 
discussion will see your designs update on screen in real time.

Once you are happy and you want to move ahead with your chosen 
supplier, you can change their access permissions. If they need 
to export a neutral 3D file to import into their CAM system (for 
example), add Export permissions. They can then choose the file 
format that is best suited to their application – one less activity you 
need to get involved in. If they need to edit your Document, simply 
give them Edit rights.

Once the job is complete, you can remove their access completely. To 
remove someone from a Document, just delete their email address 
and their access is revoked immediately. There’s no need to worry 
about data security. Of course, any files that they exported to use as 
part of their manufacturing process will still be on the hard drive of 
their computer. This is the only time data ever leaves the Onshape 
servers – when you give somebody permission to do so.

How Onshape Helps
With RFQs, NDAs 
and ECOs
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Onshape’s built-in Version and Release Management features are 
used to set milestones within your design. Versions are perfect for 
pre-production design reviews. Revisions, created by the built-in 
Release Management tools, are official versions of your design that 
are ready to be manufactured. It’s important when sharing data with a 
contract manufacturer that Versions or Revisions should be used so 
that there is always a defined stage in the design that everyone can 
refer to. Any ECOs should then be raised against a specific Revision 
so you have an exact frame of reference. 

Engineering Change Orders in Onshape can be worked on in a Branch. 
A Branch is a sandbox environment that can be used for ECOs, 
ideation, simplifying designs for simulation, pretty much anything. 
Creating a Branch from the same Revision of the design that an ECO 
was raised against ensures that you’re editing the right data. Multiple 
branches can be created at the same time, so multiple ECOs can be 
implemented simultaneously, compared, then approved and merged 
back into the main design. The affected parts can then be up-issued 
and released back to manufacturing. Since there is no copying of 
data required, you can be sure that only the parts that have changed 
are updated.

How Onshape Helps
With RFQs, NDAs 
and ECOs
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Why Top Hardware Startups Make Onshape
Their Primary Design Platform

Since switching to Onshape, GreenSight Agronomics systems 
engineer Andrew DeLollis says he is relieved that he no longer 
has to worry about losing work to file corruption or CAD crashes. 
He has fresh memories of a previous job where a loose electrical 
connection to his computer would ruin his productivity without 
warning.

GreenSight Agronomics delivers military drone technology and daily 

agricultural intelligence and monitoring services to golf courses and 

farms. Combining autonomy, custom sensors, and machine learning-

based data analytics technology, GreenSight delivers actionable 

alerts on soil moisture, pest stress, and nutrient deficiency to land 

managers for smarter maintenance.

1

https://www.onshape.com/customers/greensight-agronomics
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Why Top Hardware Startups Make Onshape
Their Primary Design Platform

“If someone would accidentally bump the wall, my computer would 
shut off,” DeLollis recalls. “And, of course, depending how long it 
was since I had saved, I sometimes lost hours of CAD work in 
SOLIDWORKS. It was pretty frustrating. And it would periodically 
crash on big assemblies, too, which was also a pain.” 

Onshape saves every design change forever on redundant servers. 
If there ever is a crash, a new instance of the failed software 
component takes over in just a few milliseconds – as if an 
interruption never happened.

GreenSight mechanical engineer Ben Pedtke adds that he 
appreciates how Onshape’s cloud design platform enables him to 
create drones on his tablet during his daily train commute to and 
from work.

“The fact that Onshape makes CAD easier and I can do a lot more 
of it because it runs anywhere, makes it a lot more fun,” he says. 
“I do appreciate a lot of the CAD functionality differences, but it’s 
a significant advantage to me, professionally and for my own 
projects, that I can use it when I need to, any time and place.”

“Whenever inspiration strikes, Onshape will be waiting,”  
Pedtke adds.
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Why Top Hardware Startups Make Onshape
Their Primary Design Platform

“As an aerospace engineer, I’ve worked with NX, Pro/E, and 
SOLIDWORKS in my career. I quickly realized the advantage Onshape 
provides for modeling aircraft,” says DarkAero CEO Ryley Karl. “For 
top-down design, the Multi-Part Part Studio felt much easier and 
more efficient to me,” he adds. “It makes sense to simultaneously 
work on the plane’s shell, ribs and structure.”

Based in Madison, Wisconsin, DarkAero is an aviation company that 

designs and manufactures aerospace composite products and high-

performance kit aircraft. The DarkAero 1, slated to debut at the 2019 

EAA AirVenture Show, incorporates an advanced piston engine, the 

200-horsepower, electronically controlled UL Power UL520iS, which 

is significantly lighter and smaller than traditional aircraft engines 

of the same horsepower. The airframe is built from the lightest and 

strongest composite materials.

2

https://www.onshape.com/press-release/darkaero-chooses-onshape-for-experimental-aircraft-design
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Why Top Hardware Startups Make Onshape
Their Primary Design Platform

In Onshape’s Multi-Part Part Studio, all parts related to one another 
are designed together in one place, instead of the traditional file-
based CAD approach of bouncing back and forth between individual 
part files. By defining common features and inter-part relationships 
in one place, engineers can ensure that the results of their design 
changes are predictable and robust. 

The design for the DarkAero 1 plane uses a unique structural 
approach called the “Hollow Grid,” an arrangement of CNC-cut, 
carbon fiber and honeycomb sandwich panel ribs and shear webs. 
All the compression, tension and torsional loading is carried through 
the outer skins, while the Hollow Grid helps the skin maintain its 
shape and prevent buckling.

Karl adds that Onshape’s real-time data management – which 
enables every member of a team to instantly sees each other’s 
design changes made from anywhere – was another key reason 
DarkAero decided to choose the cloud CAD platform.

“When I was using SOLIDWORKS, it was especially frustrating to 
manage part files. Even when you know what you’re doing, there 
always seems to be issues when you update or change something,” 
he recalls. “Your parts would fail if you didn’t rename them correctly. 
Onshape has a much more streamlined and trouble-free approach. 
Using Onshape has just been a no-brainer for us.”
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Why Top Hardware Startups Make Onshape
Their Primary Design Platform

“We switched to Onshape because we urgently needed help with data management,” says 
Silverside VP of Hardware Engineering Philip Taber. “With our previous CAD system, we’d have 
engineers trying to figure out which version was the latest version of a design. With separate 
files for the front, back, the side plates and the base, each part would get a letter and number 
code so we could try to keep them straight, but they’d get all mixed and matched.”

Developed with funding from the Department of Defense (DARPA), 

Silverside Detectors fuses physics, product design, and public 

policy expertise to develop solutions that make people, businesses 

and cities safer. Their proprietary, lithium-based thermal neutron 

detection technology is used by the U.S. government and private 

sector for next-generation protection against nuclear terror threats.

3

https://www.onshape.com/press-release/silverside-detectors-chooses-onshape-for-nuclear-radiation-detector-design-0
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Why Top Hardware Startups Make Onshape
Their Primary Design Platform

“Onshape allows us to keep everything much more organized 
without needing a PDM system,” Taber adds. “Onshape probably 
cuts our design time in half because we’re designing our parts 
together in one place versus flipping back and forth between 
files. We can make changes without worrying about breaking the 
assembly.”

Silverside’s Li-6 neutron detectors are the next-generation of 
technology for sensing nuclear material, meeting performance 
standards at a fraction of the cost. The modular detector design 
allows plug-and-play integration in a range of detection systems, 
from ports to vehicles to backpacks.

Taber adds that his design team also highly values Onshape’s In-
Context Design feature, which allows engineers to edit parts in 
the context of a higher-level assembly without them unpredictably 
changing due to motion.

“With our previous CAD system, I had to be extremely cautious 
when editing moving parts because something would accidently 
break on me,” he says. “With Onshape, the software gets out of my 
way. It lets me make these changes and everything just works.”

https://www.onshape.com/cad-blog/parametric-modeling-2.0-a-modern-approach-to-in-context-design
https://www.onshape.com/cad-blog/parametric-modeling-2.0-a-modern-approach-to-in-context-design
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Why Top Hardware Startups Make Onshape
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“We’re trying to design and build a quantum computer, which is 
an enormously complex device with thousands of individual parts,” 
says Jonathan Mizrahi, Director of Hardware at IonQ. “So it’s of 
vital importance that this massive assembly have up-to-date parts, 
and we know what’s final and what we’re still editing.”

Based in College Park, Maryland, IonQ is building the world’s first 

fully-expressive, full-stack quantum computer based on trapped 

ion technology. Quantum computing is poised to reshape medicine, 

materials, simulation and other industries. Pictured below is a 

vacuum chamber assembly.

4

https://ionq.co
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Why Top Hardware Startups Make Onshape
Their Primary Design Platform

“This is a big collaborative process. There are electronic components, 
optical components, vacuum chamber components, pieces we get 
from vendors and parts we’re making ourselves. All of these things 
need to interface and work together,” he adds. “We’re all working on 
the same overall assembly, which of course has subassemblies, 
but we’re all referencing back to that master assembly regularly.”

IonQ began as an academic research project at the University 
of Maryland’s Joint Quantum Institute Laboratory. Before the 
academics secured funding to launch a spinoff company, the team 
was using a PDM system to keep track of thousands of CAD files.

“The most frustrating thing about using PDM is that any given part 
has an owner – and until that owner checks the file back in and 
releases ownership, nobody else can edit that file,” Mizrahi says. 
“The whole check-out/check-in process really slowed us down. And 
if people aren’t careful and they still own a part when they go on 
vacation, things can come to a standstill. Of course, with Onshape 
there’s none of that.”

“I like that Onshape’s version control is automated. No one has 
to be the owner. Everybody sees what everybody else is doing 
immediately,” he says. “Every single change is recorded in Onshape 
so it’s easy to have an instant ‘undo’ or to scroll back through 
anything you’ve done. Onshape gives us confidence that we always 
have the newest version and that everything is going to fit together 
as expected.”
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Why Top Hardware Startups Make Onshape
Their Primary Design Platform

“From a design standpoint, our battery packs involve complex 
assemblies with 7,000 to 8,000 components that are replicated 
and patterned in quite specific ways,” says Azizi Tucker, CTO of 
XING Mobility. “We have three different engineering teams working 
on battery design and Onshape’s built-in data management helps 
us prevent any version control issues.”

Based in Taipei, XING Mobility is an electric vehicle 

powertrain systems company empowering any and every 

vehicle maker to go electric. The company  innovates 

advanced energy storage and electric drive technology 

using the development of extreme-performance race cars 

and supercars as their R&D platform. By leveraging Taiwan’s 

extensive industrial supply chain, XING Mobility’s mission 

is to provide tightly integrated electric powertrains to the 

world’s commercial and industrial vehicle makers.

5

https://www.onshape.com/press-release/xing-mobility-chooses-onshape-for-electric-vehicle-design
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Why Top Hardware Startups Make Onshape
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“When we were working in our previous CAD system, we were 
dealing with people sometimes designing things around the wrong 
version,” he adds. “We used to spend about 50% of our design time 
on file management. With Onshape, that’s history.”

Onshape’s real-time data management eliminates the need for a 
PDM system to prevent colleagues from overwriting each other’s 
work. Whenever someone makes an edit or change to a CAD model, 
everyone else on the design and manufacturing team instantly 
sees it. Everyone who logs into an Onshape Document is always 
on the latest version.

“Because we’re designing full powertrain systems for other 
companies, these customers really depend on us to design the 
heart of their vehicles,” Tucker says. “Tight coordination between the 
XING team and our customers is essential, so being able to share 
CAD models in real time is very valuable. Our customers have been 
pleasantly surprised by the efficiency of our service as a result.”

“With our old CAD system, we had to email Zip files back and 
forth and it got quite messy with version control,” he adds. “As 
our company grows, Onshape has made it so much easier for 
me to manage our different engineering groups and review their 
progress in real time.”
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As a pioneer in ultra-high-resolution micro/nano-scale 3D printing, 

BMF Material Technology is one of the world’s leading companies in 

precision manufacturing. The nanoArch® printers of BMF produce 

complex, minute components at high volume with less waste and less 

cost than traditional high-end precision manufacturing.

6

“On a daily basis, there are companies all over the world – 
throughout Asia, Europe and the United States – contacting 
us for printing small parts with our nanoArch® printers,” says 
BMF’s CEO, Dr. Xiaoning He. “Before using Onshape, we had to 
email CAD files back and forth with our customers. But now 
we can have our team in China and our customers overseas 
work together on the same model at the same time. It has really 
improved our efficiency and speed, and Onshape is the only CAD 
system that can deliver this capability.”

https://www.onshape.com/press-release/bmf-materials-technology-teams-up-with-onshape
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As BMF customers collaborate with the company’s additive 
manufacturing experts to refine their CAD models, Onshape 
records every edit in a comprehensive history log. By clicking on 
any point in the timeline, Onshape users can instantly go back to 
any prior state of the design.

“The edit history log is a huge advantage for us,” says He. “It 
speeds up the learning curve for our customers. We’re in the 3D 
printing business, not the design business. Onshape will help us 
teach our clients how to deliver better designs the next time.”

“Onshape gives BMF customers the confidence that their 
intellectual property is safe. You can’t put a price on that,” he 
adds. “Our customers also appreciate having immediate access 
to their designs. I just have to add their emails to our account and 
there is no delay. Onshape helps us collaborate in a very fast and 
convenient way.”
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When you’re launching a new hardware 
startup, it makes sense to explore the only 
CAD and data management platform built 
from scratch to meet the demands of 
modern product development teams.

Contact us today to request an
Onshape Trial

REQUEST AN ONSHAPE TRIAL

SIGN UP NOW

http://onshape.com/demo

