
Preliminary Design Review
Engine Controller & 

Ground-Data Acquisition Board



Project Overview

● We need a consolidated, reliable, high-speed, useful, and overall better looking 

control and sensor system 

● i.e. I^2C communications is actually really good (as long as properly used in a 

PCB), some pressure sensors were not being read, etc.

● Moving into rocketry, a reliable and small form factor PCB is essential



Background



Project Requirements (targets/constraints to determine success)

● Qualities
○ Amperage must be able to handle pull from all of the sensors and valves
○ Valves be mechanically defined to be safe if power shuts off

○ Enough power for all components with some tolerance
○ Reliable; fast clock speeds

○ Compact enough for a rocket
○ Modular - add or take away components

○ Antialiasing - clear signals - noise reduction - biasing

● Quantities
○ 14 Valves
○ 8 Pressure Transducers

○ 3 Temperature Sensors
○ 1 Load Cell (maybe more?)



Signal & Noise



Signal & Noise

760 × 507

https://www.encoder.com/wp2004-noise-signal-distortion-considerations


Signals + Noise



Signals & Noise



Signal & Noise



Conceptual Design Outline

- Make electrical schematics for:
- Solenoid drivers

- Thermocouple circuits

- Pressure transducer circuits

- Load cell circuits (may not be needed?)

- Connector circuits

- Microcontroller connections

- Noise-reduction measures



Example Circuits



Example Circuits



Example Circuits



- Validate schematics w/ professionals
- Perfboard/protoboard  validation (could be omitted?)
- Validate schematic-to-PCB feasibility (done w/ software)

- Define PCB size, shape, and stackup (taking into account trace impedance, 

dielectric properties, via transitions, etc.)
- PCB layout

- Manufacturability validation 
- Order PCBA

- Solder

- Test

- Integrate

Conceptual Design Outline cont.



Design considerations (trade study)

Design options Scores (5 = excellent, 3 = passable, 1 = poor)

SCORE 
TOTALSInexpen

sive

Easy to 

make

Fast Integration Software 

ease of 
use

I/O

Arduino 5 N/A 2 2 

(depends 
on board)

4 5 

(depends 
on board)

18

Teensy 4 N/A 5 5 4 3 21



Plan/Timeline



Challenges

● Understanding the circuitry needed to generate clean signals from every 

component

● Communication delays between us and people needed to validate our designs 

could be a block

● Part shipping delays

● Learning techniques to design and simulate circuits

● Debugging code



Wins

● Learned a lot about resources available (i.e. TI) to make circuits

● Learned about what circuitry goes into producing clean signals

● Seeing more and more how circuits I’ve learned in theory through classes are 

applied in these situations

● Skills and knowledge I’ve learned through research are becoming useful in 

Project Liquid

● Found a company, Crane Aerospace & Electronics, solely doing avionics stuff



Questions?





PDR feedback doc: 

https://docs.google.com/document/d/1Eby5X9SZoP20nPq

U9fZrJWJIh0qpv3wJRp9ZNUTgv2g/edit

https://docs.google.com/document/d/1Eby5X9SZoP20nPqU9fZrJWJIh0qpv3wJRp9ZNUTgv2g/edit
https://docs.google.com/document/d/1Eby5X9SZoP20nPqU9fZrJWJIh0qpv3wJRp9ZNUTgv2g/edit
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