
CAL POLY
CUBESAT LABORATORY

Many sensitive instruments require an inert 
gas purge to survive the ground phase of 
launch. A nitrogen purge option can be 
incorporated on the back plate of the P-POD. 
The P-POD Nitrogen Purge system has flight 
heritage. 

Nitrogen Purge

The Cal Poly Aerospace Engineering Department 
operates an electro-dynamic shaker table 
capable of producing the required G-forces felt 
during launch. The vibration table is capable of 
producing a total sine vector force rating of 6000 
pounds as it operates between 5 and 3000 Hertz. 
All P-PODs and CubeSats are thoroughly tested to 
simulate extreme launch conditions.

Vibe Testing 

The Cal Poly CubeSat team performs regular 
thermal vacuum testing on all flight hardware 
to simulate behavior of materials in different 
environments. Donated by Northrop Grumman, 
the vacuum chamber can be held at 5 x10-5 torr 
and the test articles are heated and cooled by a 
copper shroud. 

T-VAC Testing 

Equipped with a 224 sq ft - 100,000 class clean 
room, the Cal Poly CubeSat team is able to build 
and integrate CubeSats and P-PODs on campus. 
Quality Assurance is maintained during all clean 
room procedures to allow for a consistent and 
reliable product. All personnel are required to 
wear protective lab suits and hair nets while 
working in the clean room. 

Clean Room

The CubeSat Team uses the Cal Poly Aerospace 
Department’s drop hammer impact table to 
simulate the extreme launch shock environment, 
which P-PODs and CubeSats may experience. This 
shock table allows for precise, calibrated impact 
testing to ensure the proper simulation of the 
launch environment. 

Shock Testing 

Built and assembled as part of a Thesis, the 
Cal Poly CubeSat team now has access to a 
Helmholtz cage for testing hardware in an 
electromagnetically controlled environment. The 
cage has a minimum field of 10 nanoTeslas.

Helmholtz Cage 

The CubeSat team uses the Cal Poly Electrical 
Engineering Department’s Anechoic Chamber 
for testing shielding effectiveness and electric 
interference attenuation. The facility can support 
frequency ranges from below 437 Mhz to 26 GHz, 
and is capable of 180 degrees of rotation along 
the normal axis 

EMI Testing

Image provided by SpaceFlight 

The space industry has found significant utility in short 
turn-around, small satellite missions.  There has also been a 
significant increase in both rideshare and dedicated launch 
opportunities for small satellites around the world.  Small 
satellites can be developed in much shorter timelines than 
the traditional, large spacecraft missions.  In order to fully 
leverage the short-development time of small satellites, a 
standardized design approach is required.

Cal Poly, with the help of numerous volunteers, has put 
together a document outlining standardized parameters for 
Small Satellites in an effort to focus the industry on discrete 
classes of small satellites to aid in manifesting aggregated 
sets of small satellites on flight missions.  This provides both 
the spacecraft developers and the launch providers with 
a common set of parameters, making each spacecraft line 
replaceable and compatible with any launch vehicle.  This 
will maximize launch opportunities and minimize time to 
launch across the small satellite industry.

CAL POLY CUBESAT LABORATORY 

Rendering of XCube mounting structure, payload carrier and 
electronics box 

Cal Poly CubeSat is a multidisciplinary team of undergraduate and graduate 
students who work to design, assemble, test, launch, and operate multiple 
CubeSats. Started in 1999, the CubeSat project began as a collaborative effort 
between California Polytechnic State University, San Luis Obispo, and Stanford 
University’s Space Systems Development Laboratory. The purpose of the project 
is to make space more accessible for small payloads. This accomplished by 
providing a standardized design, which reduces cost and development time, 
and can sustain frequent launches as a secondary payload on many different 
launch vehicles. Currently, thousands of organizations worldwide use the 
CubeSat Standard to develop small satellites, inducing high school, colleges, 
universities, and government agencies. 

CubeSat Organization 

Cal Poly is developing a program that will provide CubeSat Developers with the 
knowledge and experience gained from the many missions Cal Poly has been a part 
of. The lessons learned from those missions will be used to develop educational 
materials that will help Developers avoid common pitfalls that have sunk previous 
missions. The goal is to increase success rates for all CubeSat programs across the 
board. The Best Practices program will begin by creating a database of gathered 
knowledge as an easily searchable reference. Cal Poly is also putting together a 
training program that will teach Developers all aspects of CubeSat design, testing, 
program organization, licensing, and more. Trainings can be geared for experience 
levels ranging from beginner to novice. 

CubeSat Best Practices  
Cal Poly is studying the environment the CubeSat experiences inside of the dispenser. 
Due to the “free” nature of the P-POD rail constraint method, there is significant 
attenuation of the dynamic loading observed in higher the frequencies. This is 
especially important to consider, because the P-POD response, in green, is often much 
higher than the input level, in blue. The CubeSat level, in red, is unaffected by the 
large peak in the P-POD response. This effect is only observed in rail-type dispensers 
that do not rigidly clamp the CubeSat 

P-POD Transmissibility

The Cal Poly CubeSat Laboratory, in collaboration with USRA and the NASA 
Airborne Science Program, is developing a standard platform for use in the NASA 
ER-2 high-altitude aircraft that can accommodate up to a 6U-compliant payload. 
With the XCube platform, CubeSat developers will be able to fly their CubeSat 
with the expectation of retrieving it at the end of the flight, providing incredible 
opportunity for testing and calibration prior to integration to their final launch 

vehicle. The platform is also open to 
airborne science projects, allowing 
researchers an opportunity to 
test suborbital experiments with 
confidence given by the onboard 
structure, power delivery unit, and 
data handling protocol. The XCube 
platform was designed to broaden 
the opportunities for high-altitude 
testing for CubeSat developers and 
researchers alike.

XCube
XCube Airborne Payload Standard

Motivated by the industry’s desire to rigidly constrain payloads and ensure that launch vehicles remain 
unharmed, future P-PODs can be equipped with Vibration Isolation mechanisms integrated into the P-POD. 
P-PODs using these features transmit significantly less energy between the vehicle and payload. This vibration 
isolation system can be applied to any rail-type dispenser. This addition to the P-POD has no affect on the 
CubeSat Design Specification. 

Advanced Capabilities
Vibration Isolation

High power transmitters and missions which require a power-on state during flight must be shielded in order 
to eliminate disruption to any other launch vehicle functions. EMI shielding is incorporated through a system 
of gasketed interfaces including the door and access ports. This provides EMI shielding, even under deflection. 
A vent hole array was added to ensure that the P-POD meets launch vehicle ascent venting requirements. The 
P-POD EMI Shielding system has flown on the STP-2 mission on the Falcon Heavy. 

EMI Shielding

The ability to receive power, telemetry, and command 
from the launch vehicle can increase the scope of 
potential missions. This is achieved through the addition 
of an optional electrical interface to facilitate a power on 
signal, data transfer, and battery charging. A zero-force 
connector provides a resistance-free disengagement upon 
deployment. 

Power-On

Cal Poly Facilities
Cal Poly offers use of these facilities to outside organizations. 

Contact Cal Poly CubeSat for pricing. 

SDSS
Small Satellite Design Standard


