
◆What type of work do you do?
We develop MGs*2 and transaxle hardware for BEVs*1 and other 
electric-powered vehicles.
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Work environment

2) Malfunctions and breakages
Inverter prototypes are not well refined and are prone to 
breaking.
Consequently, there were times when the evaluation could 
not be continued. In addition, the inverter breaking also 
damaged the transaxle evaluation itself, forcing us to start 
over, so not breaking easily is another requirement.

3) Cost
Prototype inverters are extremely expensive. Each phase 
required hundreds of billions of yen, and lowering the cost of 
setting up the evaluation environment is a must.

*1 BEV: battery electric vehicle
*2 MG: motor generator
*3 ECU: electronic control unit

Smart inverter dramatically reduces 
motor evaluation time!

◆Tell us about the challenges you face in yourwork
Evaluating motor generators (MGs) and transaxles typically 
requires driving the MG, and figuring out the best way to do that 
has long been one of the greatest hurdles for us as hardware 
developers. Originally, we brought along everything installed on 
the vehicle, from the inverters to ECU*3-related components. 
Then, we had to consult with the control engineers because the 
installed software did not work as is. However, the control 
engineers have their own jobs to do and can’t stay throughout the 
entire process, so we faced difficulties in terms of modifying and 
managing software.

●When developing hardware, do you create or modify 
the software at the same time?

We did in the early days of hybrid systems. We would work with 
the controls engineers to learn the details of the vehicle software, 
create operating procedures, and share that knowledge throughout 
the team. We would then explain how the software could be 
modified so that the unit could be used on a bench test. But 
software is always evolving. With changes being made on a daily 
basis, it gradually became more than we could manage. We 
realized that it would be difficult to keep up with the pace of 
change under the existing approach, so we began rethinking how 
we should carry out development and evaluation.

◆What were the key requirements for solving 
these issues?

For the multi-purpose inverter (SINV), we have the following 
three requirements:
1) Software (shorten the development period)

This means being able modify and manage the software so 
we can perform the evaluation as soon as we get the MG 
prototype.

◆Tell us why you chose TTDC
1) The choice came naturally thanks to TTDC being a fully 

owned subsidiary, which simplifies the exchange of software 
and other confidential information.

2) It also fit in with the role already entrusted to TTDC by Toyota 
in the development support field, which makes it easy to 
request equipment and measuring instruments.

3) TTDC built a device to send inverter inspection commands in 
plants for us in the past, and was therefore already 
knowledgeable about communications and internal 
specifications.
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Reduce development time and costs
 with motor evaluation that eliminates 

the need for prototype ECUs and inverters!

◆What were the benefits of adopting it?
The effects we benefitted from represent the flip side of our 
requirements.
1) Shorter development period

Hardware and software preparation time has been drastically 
reduced, enabling us to shorten development time. If we want 
to use an inverter for evaluations, the MG hardware comes 
out but if no calibrated ECU software is available, we cannot 
perform the evaluation. However, with the multi-purpose 
inverter (SINV), we can carry out a virtual calibration, which 
lets us quickly get the evaluation underway as soon as we get 
the MG hardware

2) Malfunctions and breakages 
Using SINV means that there are no malfunctions or 
breakages even in limit anomaly tests, which reduces the 
impact on development quality and processes.

3) Lower costs
Expensive prototype inverters are no longer needed,leading to 
a major reduction in development cost.

●Did deployment to plants become more effective?
When we began the initial production, we used an actual vehicle 
inverter for the vehicle inspection, which presented the same 
problems of stopping or breaking as during development. With 
PE, we discussed introducing the multi-purpose inverter (SINV) 
in plants to help resolve these issues, focusing on device size and 
high price.

◆Could you tell us about your plans for thefuture?
As BEV test benches are rolled out not only within Toyota but 
also across affiliated companies and overseas operations, we 
expect there will be a growing need for next-generation general-
purpose inverters (SINVs) capable of handling higher currents 
and higher voltages, such as those currently under development.
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Visualization of the processes before and after

Introducing the multi-purpose inverter (SINV) does not require 
more space since it fits right into the rack originally used to hold 
the inverters. Also, the price has come down to a point where 
purchase does not require a round of approvals, making it easy to 
deploy not only to the plants, but to other groups in the 
organization as well.
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