
Developing an Open Platform Inverter for 
Rapid EV System Development

TECHNOLOGY REVIEW:

The rush to bring electric propulsion to market is 
presenting new challenges for many companies, not 
least in the rapid prototyping of inverters for new 
motor control applications. Manufacturers face a stark 
choice between proven but inflexible ‘off the shelf’ 
solutions from established suppliers, or fully flexible 
development systems requiring extensive input and 
expertise before a useful end-product can be created.

We set out to overcome these issues by combining 
highly capable and customisable inverter hardware 
with flexible, modular, and easily configurable plug 
and play software. The result is a new Open Platform 
Inverter (OPI), which offers a flexible, powerful 
solution for even the most novel motors and vehicle 
systems, within a fraction of the time and cost of 
creating bespoke hardware and control software from 
scratch.

The flexibility to accelerate EV development
Our original aim was to create a flexible development tool for in-house research, however it soon became 
evident that there was growing demand for the technology, as manufacturers and system developers seek 
to accelerate the development of their EV technology.

To create a powerful rapid prototyping tool, we specified the OPI to give access to almost all the inputs 
and outputs of the CPU. By using the Infineon HybridPACK™ Drive power modules, we are also enabling 
it to be configured in SiC and IGBT variants. This means that any AC motor type (SPM, IPM, IM, SR, even 
novel arrangements) can be controlled without modification to the board. This is in contrast to a production 
inverter, that would have a narrower range of inputs and outputs limited to its specified application.

Creating the OPI was not without its challenges. To ensure the platform would be flexible enough to meet 
the most varied specifications required innovative design choices, such as using the HybridPACK™ Drive 
power module, accommodating different sizes in the same package and incorporating our own custom 
software to fully utilise the control platform’s flexibility.

Designing almost the entire unit ourselves from scratch drew on expertise from across the business, in areas 
that included electronics, mechanical and thermal design (casing, cooling) and software. The challenges 
were overcome through rigorous project planning, setting up clear hardware and software requirements, 
and intensive collaboration. For example, in designing the gate drive circuit, a methodical process of 
iterative design, backed up by exhaustive testing, ensured the required capabilities were delivered.

For the convenience of customers, we separated the software layers; providing the low-level software 
such as device drivers, while enabling the high-level software, including the motor control strategy, to be 
implemented by the customer. This means any engineer can set up and configure a motor control unit 
quickly and easily, without the need for specialist embedded software skills.
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Follow the latest research from Drive System Design
Drive System Design is one of the world’s most trusted specialists in the accelerated development of electrified 
driveline and transmission systems. Our engineers are experienced in all key phases of production programs, 
from strategy to launch and beyond, working in partnership with our clients to deliver highly integrated 
technologies that combine light weight and compact architectures with refinement, high efficiency and 
confidence.

In-house R&D allows DSD to identify and develop new ways of maximising efficiency, new tools for accelerating 
product development, and new areas of value for automotive, commercial, off-highway, defence and aerospace 
applications.

Read more recent research and sign up for our 
research newsletter here and follow us on      Linkedin.
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We believe technology transfer involves more than 
just an accessible and configurable product. Many 
customer programmes have involved the support of 
on-site engineers to work alongside our customers’ 
engineering teams, enabling implementation lead times 
to shrink to just a few months, from what would have 
previously taken years.

For our customers, the OPI cuts their time to market 
by eliminating the development time for a new control 
system, allowing them to focus on the development of 
core competitive technologies. We have also ensured 
a smooth and reliable path to volume application 
by using Infineon power electronics that provide 
production-intent solutions, with architecture and 
components configured for ASIL C & D systems.
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Reducing Time to Market

The open platform inverter enables multiple inverters, subsystem controllers, and safety functions to be 
implemented within one device using an AURIX™ TriCore™ microcontroller. The baseline design of the 
unit is highly compact and includes the facility for further bespoke reconfiguration to satisfy even more 
challenging packaging limitations. To simplify integration with other vehicle systems, OPI incorporates a 
common cooling interface design.

Our extensive library of I/O, position sensor and comms options simplifies application of the inverter across 
multiple technology development programs. OPI is also suitable for EDU benchmark testing and dyno 
infrastructure, with the flexibility to drive polyphase and novel motor technologies.

The new OPI system delivers the flexibility out of the box to meet novel specifications that off-the-shelf 
solutions cannot support, but the story doesn’t end there. 

For more information and full specifications, visit our website: 
https://www.drivesystemdesign.com/what-we-do/open-platform-inverter/
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