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PROBLEM STATEMENT

• Currently, Eaton uses two PCB's to run their soft 

starter motor. Eaton recently designed a new 

brain board to replace the old one using a stacked 

planar arrangement. As a result, the second 

board, which is the IO board, must be redesigned 

to connect with the new board.

OBJECTIVES

• All signals going to and from the old brain board to the 
new brain board are Mapped

• Remove unnecessary components and redesign 
circuitry

• Update schematics to show new circuit connections
• Select new components based on longevity and source 

of the parts
• Formulate a bill of materials that would be used to 

make the redesigned board
• Design the PCB - part placement and routing

REQUIREMENTS

CONCEPT

• The board being pointed to (IO board) is the one we 

were required to update.

• The board adjacent to it (PANDA) is the board that 

EATON had previously updated.

FINAL DESIGN, APPROACH, PLAN

The team focused on modifying the existing Cobra IO Board to interface with Eaton's new brain board (PISGAH) 

in a stacked-planar arrangement. After researching soft-starters and meeting with Eaton's sponsors, the signals 

on the Cobra IO board were remapped from the old Panda board to the new PISGAH board using Eaton-

provided schematics and Texas Instruments datasheets to verify voltage and signal compatibility. All findings 

were compiled into an Excel spreadsheet, with Eaton consulted afterward to resolve uncertainties and confirm 

where additional circuitry was needed to maintain a 3.3-volt cutoff frequency.

Then the Schematics were updated to show the new connections. Obsolete circuits were removed while new 

circuitry was added. Several different circuits were to protect the PISGAH board by keeping the voltages going 

to and from it below 3.3V. Additional line voltage and Current inputs, as well as circuits for testing were added to 

the board to improve the IO board’s capabilities. Each component was reviewed for longevity and obsolete ones 

were replaced.

Afterwards the layout of the components on the IO board was changed to better fit the new headers and 

components. With space being a major concern, the layers of the IO board was increased from 4 to 6 layers. An 

additional COM layer and signal layer were added. Finally, all of the signals on the IO board had to be rerouted.

SUMMARY AND CONCLUSIONS

The team began by remapping signals from the 
old IO board to the new brain board, tracing each 
signal to determine its necessity and recording pin 
assignments in an Excel file. Signals requiring 
additional circuitry were updated in the 
schematics, leading to new schematic pages and 
circuits to ensure proper current and voltage 
levels. Unavailable or outdated components were 
replaced with new parts added to the Altium 
library. For PCB layout, components were grouped 
by voltage range and noise sensitivity, and two 
additional routing layers were added to 
accommodate the new headers, components, and 
circuits while maintaining design integrity. All 
project deliverables were met, and the design is 
ready to move to the next stage.

FUTURE WORK

The New IO Board has been completely 

redesigned. The next step is to simulate how the 

board operates across different conditions and 

ensure all functions operate correctly. Next, 

prototypes will be made and tested before the 

board is put into production.
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# Description

1
Altium Designer used for the PCB design and 
schematics 

2
Keep board voltage below 3.3 V to avoid burning 
chips on the board

3
Use the XF28388 Board from Texas Instruments 
as a reference

4
Select components that will last for at least 5 
years to ensure longevity.

5
Must be a 6-layer PCB board to allow for 
maximum routing space

Photo Caption: The routed Cobra IO board
Photo Caption: The schematic of the headers to the 

PISGAH board

Photo Caption: The headers to the PISGAH board 

on the PCB

RESULTS

Photo Caption: The layers of the Cobra IO board
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