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SCHEMATIC

PROCESS/ DEVELOPMENT  

• UNIVERSAL PCB SCHEMATIC 
WAS UPDATED THIS SEMESTER

• UPDATED POWER SYSTEMS

• ADDED PMOS SWITCH

• CREATED EXTRA JST 
CONNECTIONS

• INTEGRATED SD CARD



PRINTED CIRCUIT BOARD

PROCESS/ DEVELOPMENT  
• DESIGNED A NEW PCB
• PC104 DESIGN STANDARD FOR 1U 

CUBESATS

• EXTRA VIAS

• DESIGNED TO BE STACKED IN PAYLOAD 
HOUSING 



HOUSING

• MODULAR AND ADAPTABLE 
FOR FUTURE USE

• ALUMINUM CUBESAT 
DESIGN WAS TOO HEAVY 
(3.3LBS)

• OUTER HOUSING IS 2U 
FOAM CORE

• INNER HOUSING IS PLA 
STACKS



Housing Analysis
THE PAYLOAD CRITICAL COMPONENTS DID SURVIVE

PCB
MOTORS

THE HOUSING OF THE PAYLOAD DID NOT SURVIVE
CRACKED OPEN 
A COUPLE OF PLA FAILURE POINTS 

HAVING BETTER CORNER BEAMS WOULD HAVE BETTER DEALT WITH THE SITUATION.
ALLOWING THE SHOCK TO GO THROUGH THE PAYLOAD

KEY OBJECTIVES MET
MODULE DESIGN OF THE PAYLOAD HELPED IN LAST MINUTE TOUCHES AND FIXES 
VERY SIMPLE TO TAKE APART AND ANALYZE DUE TO THE STRUCTURE
CREATED A MOCK CUBESAT WHICH TEACHES FUNDAMENTALS CUBESAT SYSTEM DESIGN 



PROGRAMMING 

● IMPLEMENTATION OF SENSOR CODE

● ENSURING SENSORS FUNCTION THROUGH 

TESTING 

● CODE WRITTEN ARDUINO 
PROGRAMMING

● FILE SHARING THROUGH GITHUB

● DATA STORED IN SD AS A CSV FILE

● WEBSITE DESIGN



SENSORS

SEN55 
(VOC) 

TMP36 
(Temp)

MPRLS 
(Pressure) 

PA1010D 
(GPS) 

MPU6050 
(Accelerometer 
and Gyro) 







GPS READINGS

● SUCCESSFULLY PARSED NMEA SENTENCES
● GPS (ARDUINO PA1010D) RECORDED READINGS THAT 

ARE OFF BY -Π/2 RADIANS



ADCS 
SYSTEM 
BLOCK 

DIAGRAM



ADCS EXPECTED 
OUTPUT / DESIGN

• REACTION WHEELS PLACED VERTICALLY 
• MOTORS SPIN THE OPPOSITE DIRECTION

• THE ADCS STABILIZES ON THE YAW AXIS

PX4 USED AS AN AUTOPILOT TO CONTROL THE MOTOR 
AND STABILIZE IT

• PID CONTROLLER FOR THE SYSTEM



ADCS Analysis

● THE ADCS SUCCESSFULLY ARMED

● ADCS FAILED AT STABILIZING THE ENTIRE PAYLOAD

● DISARM PROTOCOL AT 40,000 FT FAILED

○ SHORTENED BATTERY LIFE FOR OTHERS

● DRONE CONTROLLER, MOTORS, FLYWHEELS REMAINED 

INTACT



SEED MODULE
MISSION

TO DETERMINE THE IRRADIATING EFFECTS OF A SHORT NEAR 
SPACE FLIGHT ON THE GERMINATION RATE OF LETTUCE SEEDS

• LITTLE GEM LETTUCE SEEDS 
• CUVETTES (PMMA) PERMIT MOST OF UV-B RADIATION

• 3 CONFIGURATIONS: SHIELDED, UNSHIELDED, CONTROL

• SHIELDED WENT INSIDE THE PAYLOAD

• UNSHIELDED WENT ON TOP OF PAYLOAD

• CONTROL DID NOT FLY



Seed Module Final Placement

UNSHIELDED SEEDS ON 
TOP OF THE PAYLOAD

SHIELDED SEEDS 
INSIDE THE PAYLOAD



Methodology
SHIELDED GERMINATION TEST 96 HR. UNSHIELDED GERMINATION TEST 96 HR.



Seed Module Output 

UNSHIELDED RESULTS ARE NOT SIGNIFICANT AT THE 5% SIGNIFICANCE LEVEL

83.9% 80.4% 78.8%



RADIO

● ADAFRUIT FEATHER 32U4 (RFM9X) WITH LORA 

PACKET RADIO TRANSCEIVER FOR LONG RANGE 
TESTS

● PIXHAWK 4 FLIGHT CONTROLLER USED FOR ADCS 

AND TRANSFERRING FLIGHT TELEMETRY 

● WORKING IN 430 MHZ AMATEUR RADIO BAND 
FREQUENCY

Radio transceiver codes GitHub->



RADIO 
SYSTEM 
BLOCK 

DIAGRAM



Radio Analysis

● SUCCESSFUL COMMUNICATION ESTABLISHED BETWEEN RADIO 
MODULE:
○ RADIO SUCCESSFULLY RECEIVED/TRANSMITTED TELEMETRY

● HIGH LOSSES EXPERIENCED:
○ UNSTABLE COMMUNICATION & RECEIVING FREQUENCY 

DECREASED 
○ LOW STRENGTH ANTENNA CAUSED HIGH LOSS

○ SOLUTION: DIFFERENT ANTENNA AND INCREASED TX 
POWER 

● POWER CONNECTION PROBLEM FACED:
○ CONNECTING RADIO POWER SUPPLY WITH RASPBERRY PI 
○ SOLUTION: INTEGRATE RFM9X CHIP ON OBC 

   



Radio Analysis Continued

FUTURE APPLICATION:

● LORA MODULE WILL BE USED AS 
PAYLOAD FOR COCONUT CUBESAT

DATA RECEIVED 



Conclusions 

PROS

● CUBESAT DESIGN ALLOWED FOR 
COMPACT AND MODULAR 

● MAIN CODE AND WEBSITE IS REUSABLE 
FOR FUTURE SEMESTERS

● PCB WAS VERSATILE AND ADAPTABLE 
FOR FUTURE USE 

● PLANT MODULE CONTRIBUTED TO 
OVERALL UNDERSTANDING OF RADIATION 
EFFECTS

● RADIO ESTABLISHED LONG RANGE 
COMMUNICATION

CONS

● LOWER STRUCTURAL INTEGRITY 
● NEED MORE STORAGE OR A DIFFERENT 

BOARD (RASPBERRY PI)
● ELECTRICAL SYSTEM NEEDED MORE 

TESTING
● PLANT MODULE DATA ULTIMATELY 

INCONCLUSIVE/ INSIGNIFICANT

● RADIO MODULE USED WAS NOT ROBUST 
OR REDUNDANT 
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Brian Lee Member Programming
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Huy Dinh Member Mechanical

Jessica Cruz Member Mechanical 

Arlene Morales Member Mechanical

Cindy Phan Member Mechanical

Ben Weber Member ADCS
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