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Abstract

In recent years, the automobile industry has been actively promoting the development and evaluation of products in virtual
space to reduce development time and high costs for repeated prototypes. The utilization of 3D-CAD and computer simula-
tion is one facet of this development. In vehicle control system development, the demand has been increasing for Hardware-
In-the-Loop Simulators (HIL Simulators), which simulate the behavior of a given system in real time.

In 1996, as automobile electronic control units (ECUs) became progressively higher in performance and highly complicat-
ed, a workstation-based HIL Simulator for an Antilock Brake System (ABS) ECU was developed at our company to reduce
the number of design/evaluation man-hours and to improve product quality. Since then we have expanded the field of its
application to engine control ECU and automatic transmission ECU, and have developed a personal-computer-based HIL
Simulator to reduce size and cost. At the same time, HIL simulator usage has grown within the company, and some have
been sold outside our company.

To create a support tool that can be used not only in the automotive field but in a broad range of other fields, a high-speed,
multipurpose, expandable system named CRAMAS 2001 (ComputeR Aided Multi-Analysis System 2001), which is based on
a standard PC and PCI bus, has been developed using the knowledge gained during the development of HIL Simulators, and
will now be introduced in this paper.
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Fig.1 System configuration of CRAMAS 2001
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Fig.4 CORE board appearance
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Fig.13 Measurement data analysis
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Fig.15 Power supply voltage fluctuation testing system
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Fig.16 FMEA diagnostic debugging
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