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Rakesh Chandra PRAJAPATI

10 years of experience in R&D (Research and
Development), SI (System Integration), V&V 
(Verification and Validation), AIT (Assemble, 
Integrate, and Testing) in Biomedical and
Space Engineering. 

• Founder/CEO of ORION Space

• Masters in Electronics and Space Technology 
from EPFL, Switzerland (2007 - 2010)

• SwissCube – CubeSat Launched in 2009 

• Interest in Physics and Geometry

SwissCube CubeSat Launch
23-09-2009, EPFL

SwissCube- CubeSat, EPFL



Pico/Nano-Satellites

• Pico/Nano-Satellites 
• CanSat (model of satellite) in 1998

• CubeSat (10cm x 10cm x 10cm, 1kg) in 1999

• PocketQube (5cm x 5cm x 5cm, 250g) in 2009

https://www.facebook.com/ORIONSpaceNepal/



Pico-Satellite: 
PocketQube

• PocketQube
• 1P is 5cm x 5cm x 5cm Cube Satellite

• 250 grams

• Advantages of Pico/Nano-Sat
• Affordable for University Project 

• Private Company Project

• Capacity Building 

EduQube Kit by PicoSat Systems



First PocketQubes Launched in 2013

Eagle-2 / 50$Sat (1,5P)               Eagle-1 / T-LogoQube (2,5P)                                    Wren (1P)    QBScout (2,5P)



Let’s Start with 
Small



Stackable PCBs of CanSat Sub-Systems

(Stacked)

Started with CanSat Project

1st Prize: Winner of Swiss-Nepal Technology Transfer 2017
Best Academic Project at Kathmandu University 2017



Papers Related to CanSat Published 
in International Conferences



Why PocketQube?

• What NEXT after CanSat?

• Potential Users

• Education

• Research

• Commercial 

• Application

• Education and Training

• Science 

• Early Career Development

• Next generation engineers 



Block-Diagram of Nepal-PQ1

• EPS: Electrical Power System

• OBC: On-Board Computer

• ADCS: Attitude Determination and 
Control System

• COM: Communication System



Mission and 
Payload 

Selection



On-Board Computer (OBC) & 
COM Board

• We decided to use the ATmega328p 3.3V chip for 
OnBoard Computer (OBC) system, which we had 
experience from the earlier CanSat project. 

• We decided to use RFM26W 20dBm (100mW) for COM, 
which is based on Si4463

1st Iteration 2nd Iteration

3rd Iteration

With external 

watchdog



Communication Mode and 
Time Division Multipluxing

(sleep) (sleep)

5 seconds uplink

(CW) (CW) RTTY RTTY(GFSK) (GFSK)

40 seconds



Electrial Power Supply

SPV1040
High efficiency solar battery charger with embedded MPPT

STEVAL-ISV012V1

STEVAL-ISV006V2



PocketQube Cost & Time

• Hardware Development by ORION Space

• Need support for Launch cost (25k USD)

• Two engineers and Internship students

• Salary 200 USD per month for one 
engineer

• Our Science Mission

• Store and Forward sensor data

• Measure the Space radiation

• Our Mission Time

• To launch within 2 years

COST ESTIMATION

Hardware Development 10k USD

Assembly, Integration, and Test 5k USD

Thermal Vacuum and Vibration Test 5k USD

Ground Station Building 5k USD

Launching PocketQube to LEO 25k USD

Total 50k USD



Challenge of building 
PocketQube
• Limited volume for payload

• 1P = 5cm X 5cm X 5cm

• Limited power for operation
• 250mW  

• Start with teaching and preparing 
the man-power, and then start 
building it!

Chassis by Joseph Hinchliffe



Prototype of 
Nepal-PQ1



Ok, PQ is a cheaper
Pico-Satellite Project

BUT
What is a cheaper
Ground Station?



SatNOGS Ground Station



SatNOGS GS in Nepal (ORION Space)



Paper 
Published on 
PocketQube



ORION Space

• What is our Goal?
• Promote Space Education

• Space Engineering and Technology

• Training and Workshop

• Why ORION Space?
• Capacity Building 

• Technology Demonstration

• Technical Development

• Motivation?
• Space Job Opportunity in Nepal

PocketQube’s PCBs Development at ORION Space

Antenna Workshop and NOAA Weather Satellite Image

CanSat

Ground Station Development

Training in Japan, 2016 ESL Award in Australia

3-D Print Structure

Training in Korea, 2018



ORION Space – Team 2018



INSPIRE THE NEXT 
GENERATION 

OF 
ENGINEERS
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