
we made walkie 
talkies
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Say hello to Laura and Mike!
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❤❤❤

Laura MIKE

🎀



But first…
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Summary
- we made walkie-talkie pcbs

- they enable low-latency, long-range, two-way wireless voice 
communication w/ RF (Real Freakincoolstuff) 😼

- they also have gps and a 6-axis IMU for positional awareness
- everything on-board is displayed on an OLED display
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Problem statement:
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Motivation:
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its cool 😎



Features:
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● STM32L4 MCU for centralized control (audio, RF, sensors) with SWD debugging

● Digital audio chain: microphone input → conditioning → digitization → 

packetization → reconstruction → speaker amplification

● LoRa 915MHz wireless module with external antenna

○ Widely used in industry for IoT applications

● GPS module for real-time location data w/ internal patch antenna

● IMU for motion/orientation sensing

● Integrated power management: LiPo battery, buck regulator, and LDO rails

● User interface: onboard display (signal strength, GPS, status), push-to-talk 

button



System architecture
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Schematic (full)
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Schematic cont.
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Layout
● 4-layer stackup (signal-gnd-pwr-signal)

● Switching regulator isolation

● Mounting holes for case

● 3.0 x 3.0 in form factor
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Layout cont.
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Bill of materials
- cost per unit: $89.5 ($88.1 for components, $1.4 per board)
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Mechanical design
● Designed w/ Onshape

● 3D printed w/ PLA

● Tolerances tuned for tight fit

● Openings for mic, antenna, battery, speaker
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Bring-up
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Bring-up
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Debugging

- Could not upload code to stm32 → figured out that our debug header 

3.3V was not connected to pad

- Components shifted during reflow oven → had to use heat gun to fix

- For stm32l476rgtx there are no native arduino i2s libraries - had to 

make our own
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Programming

- C++ program includes

- I2C/SPI/I2S interfaces for Mic, IMU, GPS, LoRa, 

STM32, Screen, Audio

- Custom I2S library for specific STM32 module

- Compression algorithm for data transmission 

between boards (𝞵-Law)

- Push-to-talk to switch between RX/TX modes
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Making it sound right

● MEMs mic configuration and gain 

tuning

● Digital audio handling over I2S

● Amplifier and speaker matching
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DEMO
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100+ (wo)man-hours spent

200+ traces routed

122 components soldered

80,000+ bits transmitted + received wirelessly
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Conclusion

- It was very difficult and complicated and we struggled…

- But it was very fun

- We are grateful to Berkeley IEEE & HOPE Staff for this opportunity

- Thanks for listening and bearing 🐻 with us 󰰁
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THANK YOU!!
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