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Science Mission

• To retrieve different barometric data points at various altitudes
• Barometric pressure will be collected with a barometric sensor
• Altitude will be collected with a GPS sensor
• Data will be used in further experiments that require changes in 

barometric pressure



System Block Diagram



Con-Ops



Complete Parts List
Part Name Purpose Adafruit Product ID

Adafruit Feather 32u4 Basic 
Proto

Collect and store data from 
sensors

2771

9V DC Battery Power sensors 1321

Buzzer Makes sound to find 
payload

1536

Parachute Slows down speed of 
payload

N/A

GPS sensor Collect data for altitude 
and satellite tracking

746

Barometric sensor Collect atmospheric 
pressure data

4494

3.3V voltage regulator Protect sensors 2165

MicroSD card breakout 
board+

Programming 254



Mass & Cost Estimates

Part Mass Cost
Microcontroller - Adafruit Feather 32u4 Basic Proto 4.8g $19.95

Adafruit Ultimate GPS Breakout 8.5g $39.95

Adafruit DPS310 Precision Barometric Pressure / 
Altitude Sensor

10g $6.95

Alkaline 9V Battery 45.33g $1.50

3.3V Buzzer 4g $0.95

Parachute 52.6g $17.80

Voltage Regulator 9g $1.25

MicroSD card breakout board+ 3.43g $7.50

TOTAL: 137.66g $95.85



CAD Model of Housing





Housing Fabrication Plan

• We will be 3D-printing the housing
• Cheaper, weighs less, and easier to 'customize'

• We will use 60% infill
• It is recommended to use this % for functional prints, especially 

since the housing needs to be strong and light
• We may print a few smaller pieces first (such as the lid) and see how well it 

holds up
• Because of the thinness of the walls, a larger percent might make sense so 

there isn't too much space within the walls



Explanation of how electronics will be 
integrated into the structure
• Microcontroller at 1
• GPS sensor at 2
• Barometric sensor at 3
• 9V battery at 4
• Buzzer at 5
• External SD Card at 6
• Voltage Regulator at 7
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Assembly & Testing Plan
1. Order parts

• Adafruit, maybe other website, depending on availability
2. Print housing

• Via Penn State
• We will be testing the infill percentage at this stage

• Print a small portion first
• We settled on 60% but we may move to a higher %

3. Put electronics together on board (As per previous slide)
• Any Center of Gravity issues will be addressed here

4. Test electronics
5. Once computer is connected, run programming test
6. Put board into housing, test full system



Changes Since PDR
• Added 9 V battery to power sensors
• It can provide more power

• Added a voltage regulator
• Better understanding of how the electronics will work

• Updated CAD Model
• Include lid, small details

• Added SD Card Breakout Board
• This was needed to store data



Power Draw Breakdown

• GPS – .020 A * 3.3V = 0.07W
• Pressure – 3.6 microA * 3.3V = 1.188e-5 W
• Microcontroller - .5 A * 3.3 V = 1.65 W
• SD Card Breakout Board – 3.3V * 150 mA = 0.495W



Energy Source State

• 9V DC Battery
• 500mAh
• 4.5 Wh
• Used to power both sensors, sd card breakout board, and microcontroller



Voltage and Current Regulators

• 3.3V 800mA Linear Voltage Regulator



Choice of Microcontroller

• Our microcontroller is the Adafruit Feather 32u4 Basic Proto
• Dimensions: (51mm x 23mm x 8mm)
• Weight: 4.8g
• Price: $19.95

• Works with our coding skill (C++)



Schematic



Software Con-Ops



Initializing Setup



Initializing Setup - Continued



Communications Setup



Communications Setup - Continued



Communications Setup - Continued



Software Testing Plan

• Data testing will be done to confirm that the code yields the desired 
results

• Once in the lab, we will hook up the barometer and GPS to the 
microcontroller using a breadboard and run the code to ensure that 
the microcontroller is receiving signals from the sensors

• Confirm that the data gets written to the text file in the sd card.


