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Motivation

Motivation and History of CubeSat

Space technology is traditionally moving towards larger

more complex and high cost systems

Technology was only available to few large scale

organizations that can afford the required resources

In the last decade interest was in small scale low cost and

complexity space systems with high power efficiency

In 1999 CubeSat was originally conceived at Stanford

University’s Space Systems Development Laboratory joint

with California Polytechnic State University (Cal Poly)

The launching and standardization process is maintained

and handled by Cal Poly
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CubeSat

What is CubeSat?
In a nutshell

CubeSat

A standardized, low cost, low complexity and very small

satellite (called pico-satellite) that can be built using

commercial off–the–shelf (COTS) components, can be adopted

for different missions and allows for batch (multiple) low cost

launching into orbit.

10 cm
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CubeSat

What is CubeSat?
Properties

Standardized in terms of its mechanical properties

Low cost due to its standardization, mission choice and

orbital choice

Low complexity due to its orbital and mission choices

Small size and low weight by design and standardization

choice
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CubeSat

What is CubeSat?
Benefits

Utilizes COTS because of its standardization and high

interest

Flexible mission by nature of satellite systems design and

limited scope of standardization as well as availability of

COTS

Low cost launching due to availability of batch launching

stemming from standardization and small size
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P-POD

The poly-picosatellite orbital deployer (P-POD)
Characteristics

Standardized deployer

maintained by Cal Poly

Driven by the need for

consistency in design and

launching to enable batch

launching
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P-POD

The poly-picosatellite orbital deployer (P-POD)
Objectives

Protect the primary payload

Protect the launch vehicle

Protect the CubeSats

Safely group multiple CubeSats for launch

Eject CubeSats for safe deployment

Increase access to space for CubeSats

Provide a standard interface to launch vehicles
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P-POD

The poly-picosatellite orbital deployer (P-POD)
Specifications

Aluminum box of tubular

design

Has an ejection spring for

non-explosive release.

Can accommodate up to

three 1U CubeSats.
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Standards

The CubeSat standards
General specifications

10cm cube (called 1U)

Can be 2U up to 12U

maximum

Maximum weight per 1U is

1.33kg



Introduction CubeSat System The CubeSat System Design Summary

Standards

The CubeSat standards
Categorizations

The requirements can be

categorized into

General

Mechanical

Electrical

Operational
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Standards

The CubeSat standards
The role of Cal Poly

Traditionally Cal Poly is the organization responsible for:

Maintaining the CubeSat standards

Developing, testing and flying the P-POD

Coordinating CubeSat developers and launch providers.

Coordinating launches for CubeSat
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System Design

Requirements
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System Design

Environmental Constraints
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System Design

The CubeSat Subsystems



Introduction CubeSat System The CubeSat System Design Summary

System Design

Orbit
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System Design

Structure
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System Design

Attitude Control - Passive
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System Design

Attitude Control - Active



Introduction CubeSat System The CubeSat System Design Summary

System Design

Power System - Components
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System Design

Power System - Budgeting
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System Design

Power System - Sources ...
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System Design

Power System - Sources
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System Design

Onboard Computer - Requirements
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System Design

Onboard Computer - Example
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System Design

Communications Systems - Link Budgeting Downlink
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System Design

Communications Systems - Link Budgeting Upnlink
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System Design

Communications Systems - Antenna
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System Design

Communications Systems - Transceiver
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System Design

Communications Systems - Frequencies
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System Design

Wiring and Shielding
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System Design

Let’s hope we reach there
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Some QU folks are working on it
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QU CubeSat ground station
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QU CubeSat clean room
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Summary

Affordable for universities.

Multidisciplinary.

Teamwork, system design and project planning.

Started as student project and now has research funding.

Acknowledge Qatar Research, Development and

Innovation (QRDI) Councel - Qatar National Research Fund

(QNRF) [AICC03-0530-200033].
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