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Pi Innovo's M560 OpenECU
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hen you see the name Pi Innovo, your first thought

might be of the famous mathematical constant

that begins with 3.14. If you read it too quickly, you

might be reminded of Pinocchio, the delightful tale
of a physically deformed puppet. But from now on, when you
see Pi Innovo, here’s what you should think of: safe, simple and
customizable Electronic Control Units (ECUs).

Pi Innovo began 27 years ago, evolving from a research
project at Cambridge University to develop heavy-duty diesel
engine control hardware and software. Today, the company
produces custom embedded controllers for a variety of applica-
tions, including vehicle control units for EVs and hybrids. It
has also developed electric parking brake controllers, Un-
manned Aerial Vehicle (UAV) controllers for military applica-
tions, and a number of custom controllers for major OEM:s.
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For those customers who aren’t
the really high-volume guys, but
really need that level of service,
support, quality and reliability in
their ECUs.

© The M560 OpenECU

Pi Innovo’s newest ECU, the M560 OpenECU, is geared
toward rapid prototyping and low-to-medium volume
production of EVs and hybrids. The M560 supports
supervisory control applications through a combination
of ease of use, safety, and customizability.

“We're trying to provide all the service, all the
support, all the high-level engineering, the rigorous
functional safety design,” explains Dwight Hansell,
Vice President of Business Development, “for those
customers who aren’t the really high-volume guys, but
really need that level of service, support, quality and
reliability in their ECUs.”

Contained in a rugged package, the M560 packs two
powerful microprocessors, four Controller Area Net-
work (CAN) 2.0 communication channels, 112 pins of
flexible I/O, and integrated charging interface circuitry,
among other features. One of the most appealing of
these is the M560°s compatibility with MathWorks’
Simulink development environment.

“We provide an API for developing control applica-
tions that works through Simulink, so it’s a very indus-
try-standard way of doing model-based development,”
says Adrian Carnie, VP of New Business Development.

“We always make sure that our platform software is
compatible with the latest MathWorks releases, so our
customers can work with the latest industry-standard
model-based design tools,” adds Senior Hardware En-
gineer Gordan Jurasek. The M560 also puts safety first,
as it was developed in compliance with the ISO26262
safety standard. According to Jurasek, this is a time-
saving shortcut that will go a long way to helping OEMs
develop safe vehicles quickly. “Our product actually has
that rigor built into it,” he says. “And we have the ap-
propriate documentation and engineering support at the
systems level to help engineering teams make new en-
ergy vehicles, and make them safe in a rigorous fashion.”

Specifically designed for the EV/hybrid market, the
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We think there’s any number of
people out there that are doing

various electrification or hybrid
programs that would need this

type of unit.

M560 is in various stages of development in a growing
list of vehicles, including a PHEV, an EV, an electric bus,
and a hybrid oft-road recreational vehicle.

“They have a customizable, proven, automotive-level,
fully-functional, safe ECU, and they don’t have to tool
up anything to do it, they can just use it,” says Hansell.
“We think there’s any number of people out there that
are doing various electrification or hybrid programs
that would need this type of unit. They won't have to
do a lot of development except whatever their applica-
tion needs are.”

© Custom ECUs and engineering support
Although the M560 OpenECU is an appealing option
for many EV/hybrid supervisory control applications,
sometimes you need a more tailored fit. One of Pi In-
novo’s greatest assets is its capacity to customize - the
company is more than willing to work with customers
to develop an ECU to their exact specifications.

“A big portion of our business is pure custom ECUs,”
explains Hansell. “So if a customer needs something
custom, say they want a design to be cross-optimized for
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If you actually hit the jackpot and
you're going to be selling tens

of thousands, your software
work, your calibration work, your
control work, it’s not trapped in
some proprietary system.

high volume, that’s a significant portion of our business.
And were happy to support people doing those kinds of
things as well.”

[f you're looking for an ECU that’s only slightly differ-
ent than what’s on offer, Pi Innovo is also happy to help.
Though the M560 was designed specifically for the EV/
hybrid market segment, some customers may need slight
tweaks to accommodate their specific requirements. No
problem, says Hansell. “That’s one of the big advantages
we have: to customize our hardware. So the customers
don’t need to compromise their system, they can get
exactly what they need. In fact, Gordan and I just got off
a phone call with a European customer about a high-
end luxury EV that they're doing. They needed a few
changes to accommodate some of their circuit needs. So
Gordan worked with them, defined the exact changes
they needed, and we are able to create specific custom
variants of the M560 that will meet their exact needs.”

The support doesn’t stop at customization. For cus-
tomers that want it, Pi Innovo will help fine-tune their
systems and ensure their EVs are production-ready.
“For the customers who desire that support, we can
send a team of our engineers to help them go through
all the final calibrations and make sure the vehicle is
ready for production,” says Hansell. “Some customers
have the confidence to do that themselves, so it de-
pends on the customer. But we have the guys who can
go and help the customer get it to the point where it’s
ready for saleable vehicles to end customers.”

For customers who use the M560 for low-to-medium-
volume production, and “hit the jackpot,” as Jurasek
puts it - begin to sell more than they bargained for
- there are no concerns with scaling up production to
a different controller. Because the M560 doesn’t lock
anything down into a proprietary system, these custom-
ers won't have to redo any of their engineering efforts.

“If you actually hit the jackpot and you're going to
be selling tens of thousands, your software work, your
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EV / HEV Supervisory Control

Versatile High Performance Capable

Designed to meet 1ISO26262
ASIL D functional safety
requirements

* 112 pins of flexible /0

Powerful NXP SPC5746 micropro-
cessor and 4x CAN 2.0 channels

» Designed for complex hybrid and
EV applications

« Multiple H-bridges, low side drives
and high side outputs

+ High-quality rugged hardware
designed for engine

+ Integrated charging interface compartment mount

circuitry

+ Comprehensive fault diagnosis
supporting functional safety as
well as OBD requirements

» Supports common calibration
tools such as ATI Vision, ETAS
INCA, and Vector CANape via
CCP as well as Pi Innovo
calibration tool PiSnoop

* Truly open application-
independent Simulink®
development environment

+ High level diagnostics fault
reporting resident in platform
software

calibration work, your control work, it’s not trapped in
some proprietary system,” explains Jurasek. “It is fully
industry-standard in terms of controls. So you can
move it to whatever you want very quickly and easily,
and you're not trapped.”

“With OpenECU, you can grab a piece of hardware
off the shelf and you can take your bright idea and get
it working on your bench or in your garage or on your
test track, in days or weeks,” says Jurasek. “We can get
you up and running to demonstrate that your concept
works.” [4

» Same proven hardware used for
development can be used for
volume production

JOPEN [l

@ Pi |nnOVO info@pi-innovo.com

WWWw.pi-innovo.com



Capabilities

HIGHLIGHTS IO SUMMARY

Processor SPC5746 Sensor Supplies 2% 3V @ 200mA

Clock Rate 160MHz Input Pins 40

Code Space up to 3MB QOutput Pins 50

RAM Space up to 256kB Communication 4 x CAN 2.0 to main micro, 1x CAN to Secondary

Calibration Space up to 256kB OUTPUTS

Secondary Processor SPC560P34 H-Bridges 1x 10A, 2x 5A, 1x 3.2A

Clock Rate 64MHz Low Current Low Side Drives 11x% 100mA, 4x 400ma, 14x 700maA, 2x 1A

Total Flash Space up to 192kB High Current Low Side Drives dx 2.2A, 1x 3.2A

Total RAM Space up to 12kB High Side Logic Outputs 2x TmA

INPUTS High Side Qutputs 4x 700mA,
Digital Inputs 9x switched, 3x PWM PHYSICAL
Analog Inputs 28 Dimensions 225x205x45mm (WxDxH)
INTERNAL FEATURES Material Aluminum

Partial Networking Weight 1.1kg

Wake on CAN (2 channels) Connectors Molex 112pin (1x48, 2x32)

Wake on digital/PWM input Vibration IS0 16750 chassis mount

Pilot and CC2 pins Connectors Molex 112pin (1x48, 2x32)

APPLICATION Environmental Protection IP6OK Sealed / Gore Vent

Location Chassis/Passenger Compartment
| Supply Voltage 6.5- 18V
The M560 OpenECU is designed to support the most demanding Due to its high quantity of customizable I/0, advanced
EV / HEV supervisory control applications. microprocessor, safety oriented architecture and user friendly

OpenECU Simulink application interface, the M560 is a great rapid

Since most supervisory controls demand the highest level of prototyping platform for a broad range of applications.

functional safety, the M560 was developed using 15026262

processes, Pi Innovo also offers a full set of model based strategies suitable
to support most EV / HEV / NEV architectures allowing it to be
taken all the way into production. Pi Innovo's systems, controls
and software engineers are available to support application
implementations from prototype to production.

The high performance SPC5746 microprocessor supported by the
powerful 32-bit SPC560P34 secondary microprocessor provides
for sophisticated, high-bandwidth rationality checking and system
safety monitoring of full-authority vehicle control applications.

The M560 is designed to support EV / HEV supervisory control Strategy Control Structure
applications worldwide, the integrated charging circuitry

eliminates the need for a separate charger interface module

Fapcilym (Pvrary| somers o s kr
LLEEEE o
il Freees o e 1] prerary machees (v}

(Charging interface control application software not included.) — o - [ S| me [Rth
s ru T
=
CCS Type 1 (SAE J1772)USA I . - o —
CCS Type 2 (IEC 61851-1)EURO = =
GB/T AC & DC (18487.1_2015 and 20234_2015)China Fo— e ‘
CHAdeMO - JEVS G105-1993Japan — —]

WWW.pi-innovo.com

ECU @ Pi |nnOVO info@pi-innovo.com

By P Innovo

USA: +1734656 0140 | China:+86(21) 2308 1188



