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Project Overview

• Design a microcontroller with radio communication capabilities
• Open-source
• Can be fabricated
• Will be used by ISU ChipForge group, possibly faculty and hobbyists
• Designed using the Caravel platform from Efabless
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Journey Map

• Journey map shows 
how a user’s 
experience with the 
product progresses

• Considers how the 
user feels through 
different milestones

Image Source: Created by our team from a free Figma template (http://www.figma.com)
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Pros/Cons

• Comparing our radio microcontroller to others on the market:

Our Design
Pros
• Open Source

o Easy to 
modify and 
extend

• Two CPU Cores
• Good 

documentation

•

Cons
• Lower performance 

CPU
• Less RAM
• Higher cost per unit
• No Wi-Fi or 

Bluetooth support

Raspberry Pi Pico W
Pros
• Two CPU Cores

o Higher 
performance 
than our 
design

• More RAM
• PIO state machines
• Wi-Fi support
• No need for flashing 

application

Cons
• C/C++ SDK setup can 

be confusing
• No Bluetooth or 

Zigbee support

Espressif ESP-32
Pros
• Two CPU cores

o Higher 
performance 
than our 
designs

• More RAM
• Wi-Fi and Bluetooth 

support
• Compatible with 

Arduino IDE
o Accessible to 

newcomers

Cons
• Documentation 

lacking
• High power 

consumption
• No Zigbee support

Image Sources: Created by our team



Technical Complexity Analysis

• Utilizes many existing components
• RISCV Cores, SRAM, PLL

• However, designing these without 
closed source IP is difficult

• Connecting components is difficult
• Fabrication limitations
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Conclusion

• Project reflection is important!
• Human, economic, and technical 

aspects of the design need to be 
addressed

• Design continually adjusted to meet all 
requirements and provide users a great 
experience
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