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1. Description of ISOC
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Description of ISOC:  Challenge

Challenge
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1. Description of ISOC

Let me introduce to you the ISOC:
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Description of ISOC:  ISOC Introduction
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1. Description of ISOC

Basic ISOC geometry:
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Description of ISOC:  Basic ISOC geometry

4 inchesPin diode

detectors

Transmit

telescope
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ISOC Transmit Telescope

1. Description of ISOC

Description of ISOC:  Transmit Telescope
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Multiple link capability

1. Description of ISOC

Simultaneously
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1. Description of ISOC

ISOC Transmit Telescope

Side view

Laser diode

Collimator

Mirror

MEMS mirror

24°
tuning

Laser beam

Description of ISOC:  Transmit Telescope
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1. Description of ISOC

ZEMAX simulation of ISOC transmitter telescope

ISOC Transmit Telescope
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Description of ISOC:  TX Telescope – Zemax simulations

Zemax Simulations ISOC Transmit Telescope

1. Description of ISOC
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ISOC Transmit Telescope

1. Description of ISOC
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1. Description of ISOC

Beam divergence as a function of distance R for a transmit 
aperture of 1.2 cm and a receive aperture of 3.6 cm.
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Description of ISOC:  Beam Spreading
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Attitude Control Requirements

Description of ISOC:  Attitude Control

1. Description of ISOC

R

rB
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Attitude Control Requirements

Description of ISOC:  Attitude Control

1. Description of ISOC

R
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Attitude Control Requirements

1. Description of ISOC

Description of ISOC:  Attitude Control

R

a rB

𝛼 =
𝑟𝐵
𝑅

𝑟𝐵 = 𝛼 ∙ 𝑅

𝛼 = 0.001° = 17.4𝜇𝑟𝑎𝑑
𝑅 = 200 𝑘𝑚
𝑟𝐵 = 3.5 𝑚
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1. Description of ISOC

NRZ - OOK (On-Off Keying)

• Bandwidth (BW) = Bitrate (Rb)
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2. Description of ISOC

Description of ISOC:  Link Budget

With a 15 cm receive aperture 

1 Gbps is achievable

At 5,000 km
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2. Description of ISOC

Description of ISOC:  Link Budget

BER and Tx, Rx Aperture Diameter, 1 W at 200 km
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Preliminary results of miniature telescope testing

2. ISOC Telescope

ISOC Telescope:  Tx Telescope Testing
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2. ISOC Telescope

ISOC Telescope:  Telescope Testing

Preliminary results of miniature telescope testing

Laser spot
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Constellations emulation using pan-tilt platforms

3. Examples
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CubeSat  design we are pursuing for technology 
demonstration of ISOC communicator

3. Examples
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3. Examples

Examples
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Examples

3. Examples

Examples:  Q4 - Formation Flying

Q4
• Four CubeSat mission
• Technology demonstration
• Show ISOC omnidirectionality
• Multiple simultaneous links
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3. Examples

Examples:  Constellation - iSATcon

iSATcon
• Constellation of 66 CubeSats to form a superfast 

communications platform
• 6 orbits, 11 CubeSats per orbit
• Platform for Remote Sensing, emergency and military 

communications



Jet Propulsion Laboratory
California Institute of Technology

Omnidirectional Optical 

Communicator

Omnidirectional Optical Communicator 28

Examples

3. Examples

Examples:  Formation Flying - RePAR

RePAR
• Reconfigurable Phase Array Radar
• Formation Flying CubeSats form a large synthetic 

aperture
• All CubeSats furnished with ISOCs
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Examples

3. Examples

Examples:  Constellation - CADRE

CADRE
• CubeSat Array Detection of RF Emissions 

from Exoplanets
• Constellation of 100 CubeSats furnished 

with ISOCs
• Array implemented gradually
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Conclusions

• A novel Omnidirectional Optical Communicator has 
been presented

• We also presented design considerations and 
preliminary results of the ISOC transmit telescope

• We described potential formation flying and 
constellation missions enabled by the ISOC

• Our next goal is to pursue Q4 - a technology 
demonstration mission for the ISOC
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