Driver Interface Module for an Electric Racecar

18-549 Embedded Design Capstone, Spring 2016

Project and Software Overview

Introduction Team Members

The Driver Interface Module is an ARM Cortex M4-powered
dashboard for a Formula SAE electric racecar. It is designed to
communicate on a CAN network, and features an LCD display,
two configurable RGB LED bargraphs, and a configurable RGB
LED arc display for system feedback. It is specifically engineered
for CMR 16e -- Carnegie Mellon Racing's 2016 electric racecar --
but is adaptable for use in any CAN-connected system.
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Network Architecture

The Driver Interface Module is one node in a distributed system comprised of ten CAN-con-
nected controllers -- a battery management system, two motor controllers, and seven custom
» designed sensing, telemetry, and cooling nodes. All custom nodes run FreeRTOS, and time-trig-
* BottomLeft_ BottomRight_ R gered communication is used to coordinate system state changes. The Driver Interface Module
" provides the user with control over system state and parameters (such as traction control coef-

ficients and max speed) and enables easy real-time driver feedback for more efficient driver
training
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Task Scheduling
priority || roduency Duration Utilization Because the Driver Interface Module is a safety critical node, care must be taken to ensure that
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ask ame [Hz) Lps] %] all tasks are be schedulable and meet deadlines. RMS scheduling with preemption is imple-
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R Tr— ; 100 =0 5 mented using FreeRTOS. Five tasks are used to perform all of the module’s functions -- a CAN in-

Button Polling 3 100 5 0.05 terrupt request handler, a CAN heartbeat task, a button polling task, an LCD update task, and an

LCD Update 4 60 5000 30 LED update task. The priorities, frequencies, and durations of the tasks are listed in the table to
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