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Category Provided Requirements

Size < 1 m x 1 m x 0.5 m (0.5 m3)

Mass < 200 kg

Power < 5 W

Data < 5 Gbit/day at <10 Mbps
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* Anticipated Performance Based on Iris V1.0
** Referencing Iris V2.0 Spec sheet ~ 3 years with margin
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System Total mass (g)

Payload 527.00

CDH 200.00

GNC/ADCS
1,109.00

Comms/RO 1,792.00

Propulsion 2,760.00

Thermal 184.88

EPS 2,112.00

Structure 1,600.00

Total 10,284.88
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Item Quantity Mass (kg)
6U Cubesats 6 61.8

PPOD 6 28.4
Total 90.2

Max allowed 200
Margin 54.9%



● PPOD structural Requirements:
○ Fits 6 satellites
○ Vibration requirement development: include damping material for 

satellites to survive worst case launch vibrations
○ NeMO secondary payload volume envelope is 1m x 1m x 0.5m 

● Dispenser Specs
○ Flight Attained TRL 9 in 2013
○ Mass (x1): 4.50 kg
○ (W)×(D)×(H) = 254.63 mm × 110.3 mm × 414.3 mm 
○ Payload Ejection Velocity (ΔV) [m/s]: 5.4 to 10.8
○ Survival Temperature: -39 to 85 ℃
○ Operational Temperature: -34 to 80 ℃

● Dispenser Volume Margin
○ Requirements: < 500,000 cm3

○ Occupancy: 69,815 cm3

○ Volume Margin: 86%





http://mepag.nasa.gov/reports.cfm
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1 plane (90° inclination, 600 km)

2 planes, 90° RAAN separation, 
0° phase shift

3 planes, 60° RAAN separation, 
0° phase shift

2 planes, 90° RAAN separation, 
0° phase shift

2 spacecraft in plane, 
180° phase shift

4 planes, 45° RAAN separation, 
0° phase shift

Computations assume: 600 km altitude, 90° inclination, sensor HFOV = 140°, VFOV = 20°, 
T = 0.7 mN, Isp = 800 s, M = 9 kg, J2 perturbation, Continuous burns
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Instrument Quantity Price Each (USD) Price Total (USD)
Payload - MARCI 4 $3,000,000 $12,000,000 

Payload - CDH System 6 $4,700 $28,200 

ADCS - Sun Sensors 36 $14,100 $507,600 

ADCS - Reaction Wheel 1 4 $5,767 $23,068 

ADCS - Reaction Wheel 2 - System 4 $17,301 $69,204 

ADCS - Momentum Dumping System 6 TBR TBR

ADCS - Horizon Sensor 6 TBR TBR

Communications - Transceiver 6 TBR TBR

Communications - X-Band Antenna 12 TBR TBR

Communications - Power Amplifier 6 TBR TBR

Propulsion - BET-1mN Thrusters 10 TBR TBR

Propulsion - Fuel TBR TBR TBR

Power - Solar Panels TBR TBR TBR

Power - Batteries TBR TBR TBR

Thermal - Heater 6 TBR TBR

Thermal - Louvres 60 TBR TBR

Thermal - MLI 6 TBR TBR

Structures - Interior Structure 6 TBR TBR





Electric power regulator architecture
1) Power from solar arrays
2) BCR adjust voltage for battery 

charging and subsystem feeding
3) PCM monitor EPS health and report 

abnormal situation
4) PDM distribute power to equipment
5) MIMO feedback control for satellite 

attitude/ solar panel gimbal control

EPS circuit boardAbbreviations:
➢ BCR  : Battery charging regulator
➢ PCM : power conditioning module
➢ PDM : power distribution module
➢ BATs : Batteries
➢ COMMS : communications
➢ MIMO : Multi input & Multi output
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Phase Hibernation Deployment Operations Mission End

Modes Hibernation Detumble MAEBI Data Collection End of Life

Acquisition RO Data Collection

Orbit Maneuver Data Transfer

Standby

Survival (Sun Seeking)



● PPOD Power Supply 
○ Umbilical Power from NeMO: ≤ 100 W max, ≤ 5W average

● PPOD Communication Supply 
○ Umbilical Power from NeMO: ≤ 100 W max, ≤ 5W average

● PPOD-CubeSat Connection
○ 2001025 Separation Connector  
○ Spring pins complete electrical junction
○ Negative insertion force
○ Spaceflight qualified/Vibration resistant
○ All power/comm are provided to CubeSat through this connector.
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Mission Data
RO
Housekeeping Data
Commands
Position Updates
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● Heritage from Grail Mission - Lunar Gravity 
Ranging System

● Assemblies - Gravity Processor Recovery 
Assembly (S band) 
Microwave Assembly (Ka Band)
- Additional Power requirements

● X- Band - Patch Antenna 9.2W
Ka-Band - Parabolic Antenna 0.5W
S-Band - Horn Antenna 2W

● High complexity in mounting/gimbaling 
three different Antennas

● High Precision Values not a part of 
requirement.

● Mass/ Volume Constraints
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