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OVERVIEW 

Smaller model rockets 

deploy a parachute us-

ing a deployment 

charge built into the 

motor. Large model 

rockets typically do not 

have these charges 

built in and require ad-

ditional parts to deploy 

recovery parachutes. 

This project focuses on the recovery system for 

model rockets that use two recovery para-

chutes, called dual deployment system. 

The FAST diagram below demonstrates the needs of 

the system. 

The prototyped EPD system uses a BoosterPack that con-

nects to the MSP430 LaunchPad. The EPD system has 

four sections:  

  

Sensors 

MPXHZ6116 Analog Altimeter 

 Full scale voltage: 4.2 V from 20kPa to 115kPa 

 Capable of detecting altitude change of over 

1000ft in East Lansing, MI. 

INA326 Instrumentation Amplifier 

 Can supply low gain of 5 

 High common-mode rejection ratio  

Detection 

MSP430G2553 

 20-pin package that fits in MSP-

EXP430G2 LaunchPad 

 10-bit ADC, allows for good resolution, 

noise is reflected by small changes 

Deployment 

Relays are hooked up to 9V supply to provide deploy-

ment charge igniters with enough current to fire 

Power 

9V battery 

 Can supply large amounts of current 

 Can endure many tests without draining 

Buck Converter 

 Provides steady 5V for sensor subsystem and linear 

voltage regulator 

Linear Voltage Regulator 

 Provides steady 3.3V power for MSP430 

 

The team was requested by Texas Instruments 

to design an EPD system using components 

made by TI. The final design was mostly a suc-

cess. The system passed all of the bench tests 

that demonstrated the functionality of the sys-

tem. The successes that were had this semes-

ter would not have been possible without the 

abundance of testing that was done. The com-

bination of all the test demonstrate a functional 

EPD system, even in the absence of a suc-

cessful rocket launch. 

This project’s main objective is to create an EPD 

system using components made by Texas 

Instruments.  The design should include the use of 

analog circuitry to sense the altitude and a MSP430 

to interpret the signal. This is done by completing the 

following items: 

 Design system around the TI MSP430 

LaunchPad 

 Design a BoosterPack that will plug in to 

LaunchPad 

 Develop a power supply system that can power 

the sensors, MSP430, and deploy the charges 

 System is to be highly reliable and reusable 

Drogue Parachute  Main Parachute 

Smaller to avoid drift Large to slow the rocket 

Deployed near  apogee Deployed closer to ground 

Does not significantly 

decrease rocket speed 

potentially causing a high 

impact landing 

Increases drift due to longer 

hang time, increased recovery 

radius to cover 

BUDGET for Final Monolothic EPD system 

MSP430G2553 $ 0.90 Buck Conv $ 0.70 

PCB $ 1.50 Lin Volt Reg $ 0.48 

MPXHZ6116  $ 4.80 9V Battery $ 2.40 

INA326  $ 2.75 Passives $1.00 

Relays (2) $ 2.52   

  Total $ 17.05 

Due to the dangerous nature of the project, several 

methods of evaluations were developed to test and 

validate functionality of the EPD system prior to 

attempting a rocket launch test. 

 

I. Straw Test 

To simulate changes in pressure, the opening of 

the altimeter was covered with a straw. By blowing 

or sucking on the straw, a high or low pressure 

respectively could be created. 

 

II. Elevator Test 

This test was to ensure that the EPD 

system would work in ambient 

space. This was confirmed by using 

the elevator in the Biomedical and 

Physical Sciences building at 

Michigan State University. 

 

III. Vacuum Chamber Test 

This test allowed for 

controlled changes in 

pressure that are similar 

to pressures at higher 

altitudes. 

 

IV. Rocket Launch Test 

The team launched two rockets after completion of 

the EPD system.  The large rocket 

(right) failed to reach a significant 

height for the system to deploy. The 

small rocket achieved only a portion 

of its maximum height. However, 

the EPD system functioned as 

designed in both tests. 

SYSTEM EVALUATION 

BoosterPack Final Revision  

Schematic of the EPD System 

FAST Diagram 

ABSTRACT 

Model rockets use recovery systems in order to pre-

vent damage and allow reuse.  Large model rockets 

often are capable of using two parachutes to aid in its 

recovery. This project designs a electronic parachute 

deployment (EPD) system that triggers the deploy-

ment charges at the optimum time to ensure a safe 

landing. 
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PCB REVISIONS 

BoosterPack Initial Design 

SYSTEM COST 

Final Monolothic PCB Design 




