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The Altera DE-1 FPGA boards used in Dr. Leon-Salas’ ECET 349 class are being replaced with the Altera DE10-Lite boards. This
board (DE10-Lite) lacks several key peripherals for hands-on learning in Dr. Leon-Salas's labs. To address this, we designed a
physical peripheral extension plug-in board as a shield to interface with the new DE10-Lite board. This solution will enable
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+ Design software to rigorously test each peripheral for functionality and stability

+ Add QR code and customized colors to board so students can scan them to access a GitHub documentation.
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We first tested the various options for connectivity to the extension board. Including the use of a shield and ribbon
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We then decided on the shield design and began designing our board layout using KiGad software so“wa re neslg n

The software used for programming the target board is Quartus Prime Lite, which is
provided free for developers by Intel corporation. The software selection is justified
by support of the specific FPGA chip used on the target board, since this software
can be used to program the MAX 10 FPGA device. Below is the block schematic of
the testbench program that was used to test of every perij

Mechanical Design

The mechanical aspects of the PCB include the placement of the GPIO headers,
the mounting holes, and the edge cuts. Screws are mounted through the PCB to
existing standoffs on the DE10-Lite.

Standoff Design

FPGA Mechanical Drawing

FPGA Board Layout Drawing

Note: The final board will be white color and have various logos
as seen in (4. Final Design concept).

The standoffs allow for better
clearance and to ensure students
Block Diagram of Test Bench Program can access the DE10-Lite
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After the CAD drawing phase, we began our electrical design. This incluced creating sche matics for every

The overall electrical schem: hows all
the connections present within the

peripheral present on our board.
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