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@ MIT

Outline

● Introduction

● Schematic

● Layout

IAP 2025
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@ MIT

Solar Car BMS
The “Headboard” IAP 2025

● Massive Board
● Weird Size Constraints
● High Cost of Failure
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@ MIT

Schematic

IAP 2025
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@ MIT

Top Level!
IAP 2025

4 Schematics

● AT90CAN128
● IO
● Power
● HV_Power
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@ MIT

AT90CAN128
IAP 2025
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@ MIT

AT90CAN128
IAP 2025

● Most pins are 
bidirectional IO

● Different pins 
have different 
functions as 
stated in the 
datasheet

● Added external 
ADC
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@ MIT

HV Power
IAP 2025
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@ MIT

HV Power
IAP 2025

● Get to correct voltage 
before connecting to 
main circuit

● Have for each major 
battery input & output
○ Array, motors, 

external charging
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@ MIT

HV Power
IAP 2025

● Common type of 
current sensor

● Have throughout the 
board

● Was difficult to find 
one of this size
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@ MIT

HV Power
IAP 2025

● Basically big power 
switches
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@ MIT

HV Power
IAP 2025

● Will blow up before the 
board does
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@ MIT

Power
IAP 2025
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@ MIT

Power
IAP 2025

● Have a supplemental 
battery for some stuff

● Voltage divider to 
lower the voltage

● Op amp for extra 
protection for the IC
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@ MIT

Power
IAP 2025

● Changing from HV to 
LV

● Using big DCDC 
Converter
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@ MIT

IO
IAP 2025
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@ MIT

IO
IAP 2025

● Using a relay
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@ MIT

Layout

IAP 2025
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@ MIT

Layout
IAP 2025

● 6 layers
○ 4 internal power 

planes
○ 2 external signal 

layers
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@ MIT

Layout
IAP 2025

● Sizing of traces, pours, and split planes
● Size constraints on board
● Placement of components
● Motor footprint issues
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@ MIT

Questions?

IAP 2025
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@ MIT

Final Notes
IAP 2025

Time to finish boards

● Lab open today until 5pm and Sunday 1-11:45pm
● No recitation today, just extra lab time
● Talk to us about any issues

Fill Out Course Evaluations Please
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