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V/ﬂ Key Features of HEPTA-Sat Training

I .Training Kit 2 . Text Book 3.Training Program

N System

Interactive
4. Hands-on 5 Step by Step 6 Self-directed 7. Communication
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m HEPTA-Sat Training Kit

® Composed of 6 function and 6 primary sub-systems. —7
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ﬁ HEPTA-Sat Training Kit :'_'_

® Composed of 6 function and 6 primary sub-systems.
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Training TEXT Book

® Satellite needs a separation system that deploys the satellite from the 1. Check Function and architecture of EPS Subsvstem
launch vehicle to the orbit. ) y

» An example of EPS subsystem that considers reliable and
secure electric power supply, management of proper power
supply, and safety assurance.
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'

) % Satellite fairing

Release Detection Release Detection

Solar Cell Switch #1 Switch #2

- + - [ 1 [ Fiight Pin #1 I
\ — Separalarfgr >t Jrg ] i & ! l ig| in
% Main main Sattelite Charge Control i 1

\ Satellite Circuit ) ;

\ v . ‘ Switch ‘ Switch ‘

\ e ~ Main switch |« ' s b} 5

Al Main Satellite . : . nboar
Y i Onbolard adalpter““ Sate]llte I SiTEhEn ‘ Equipment A
Small sub Satelite -
onboard support structure
EPS DC-DC

POD Type Separation ~— ) Rele;:veml:);t;;:tion microcomputer Converter

Mechanizm . Charge Level I |
s SPROUT Piggyback Deteciton [

v . n N Switch

satellite
x | switth |[ switch |[ switch |-
]/L\/ Sepurdtion - - - Onboard Onboard Onboard
pedestal Equipment 1 Equipment 2 Equipment 3
Introduction EPS Architecture

Circuit Diagram

EPS(Electrical Power Supply)

‘ Solar ‘ Switch ‘ Switch Flight Pin 1 . Check Function and architecture of EPS Subsystem
amray Solar/DC | || ON/OFF [*| (F-SW-1) _ N ’ o
¥ _ Q * The circuit diagram of HEPTA-Sat’'s EPS and communication
Charger Flight Pin Release Detection Switch
‘ (F-SW-2) ‘ ‘ (R-SW) ‘ / board.

Charge Management
Controller 5.0v 3.3V
converter

yoayo abejjon

cs

(mbed_pd]  Transmit/Receive
(Data IN/Data Out)
{mbed_vOUT]

\ . Distribution 2R [
GPS Satellit mbed ! 8 e Wt 33V Power
7 Micro SD atellites [mbed Vi . ;
g (Memory) } 5 Hof — ontrolling)
3 i e oo |3 | (mEeasze)
i -

02—E0//
3

werpre [
iggs
3n
§8dd
13333

&

2 mer [

roo o[22 g
powerJowtizh oa o [
no. L

lNse20
A

vv?uﬂ

__________ Wireless
communication

Power| Checking

p16]
22
EXtS

Power Producing and Storing 72




Training TEXT Book

2. Check of function and architecture of Communication Subsystem
* There are variations in the modulation and demodulation scheme.

* Amplitude Modulation (AM) or Frequency Modulation (FM) are ways of
broadcasting radio signals. Both transmit the information in the form of
electromagnetic waves.

* AM works by modulating (varying) the amplitude of the signal or the
carrier to be transmitted according to the information being sent, while
the frequency remains constant.

Signal Carrier wave Modulated signal
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The wave you The wave that can The wave that is
want to transmit. be transmitted. transmitted.

* Digital data is also conducted by modulation and demodulation. The
following figure is the schematic diagram of frequency modulation of
digital data.

Signal Carrier wave
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14. installation of Solar Cells
» Set the switch "DC / Solar cell" on the board to "Solar cell®.
» Charge with desktop lighting!
* It can be confirmed that charging is possible.
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Lamp Power

10. software & Hardware Integration: Detect acceleration by using
9-axis Sensor

» Software and hardware integration of EPS & communication board
and C&DH board are conducted

* Acquire the acceleration sensor data.
File name : Detect_Acceleration

#include "mbed.h"
#include "Hepta9axis.h"
Serial po(USBTX,USBRX);
1 i . HeptaQaxis cl;
HeptaQaxis n_axis(p28,p27,0xD0,0x18);
int main()
{ ¢
pe.baud(9600);

float ax,ay,az; variable definition )

pc.printf("Accel Sensor Mode\r\n"); —((display “Accel Sensor Mode" on PC)
for(int i = 0; i<50; i++) {
n_axis.sen_acc(&ax,&ay,&az);
pc.printf("%f, %f, %A\r\n",ax,ay,az);
wait(1.0);

}

}
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3. The structure of HEPTA-Sat

Fabrication and Assembly
HEPTA-Sat

* Next, assemble the trusses.
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m HEPTA-Sat Training Program

1) Understanding basic satellite system architecture.

2) Experiencing the nano-satellite development process in a short time.
3) Acquiring the basic knowledge of space engineering.

Step 1: Step 2: Step 5:
Lecture

Hardware Assembly

Field test Congratulations!

Step 3:
Hardware & Software Step 4:
Integration Mission Design
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ﬁ from Scratch to Satellite System .

® Focuses mainly on understanding, assembling, integrating, and testing the
function of the CubeSat model and carrying out it in a hands-on manner step by
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V;” HEPTA-Sat Training Program : Curriculum

® Consists of the part | (Introduction and Lab 0 to Lab 6) to learn the basic satellite,
and the part Il (Lab 7) to learn how to extend the basic satellite and add the
original subsystem.

Basic satellite systems engineering education curriculum: Part |

Title Contents/Keyword Title Contents/Keyword Title Contents/Keyword
Introduction to HEPTA-Sat Training Program Check Function and architecture of C&DH Subsystem Check Function and architecture of COM & GS Subsystem
Introduction |What is artificial satellite? Autonomous control function Visible area and visible time
What is pico-satellite? Electrical interface function Acknowledgement signal
Lab-0: Check
Parts and  [Check Specification of Lowest Components ltem Command & Telemetry function Antenna Directivity
Boards
Required Software Installation Power saving function Communication Link design
Lab-1: Create Account Assembly and Integration, Test of C&DH Subsystem Communication Protocol
Programming - . .
Create First Program Onboard Computer Modulation and Demodulation
of On-Board
Computer |Communication with Computer Memory Assembly and Integration, Test of COM & GS Subsystem
Check Communication Signal Voltage Divider Circuit Communication Protocol
Check Function and architecture of EPS Subsystem Analog-Digital Conversion Modulation and Demodulation
Inhibit design Battery Voltage Charging Transceiver for Satellite and Ground Station
Charge control function Power Saving Ground Station Software
Power supply function Check Function and architecture of Sensor Subsystem Check Function and architecture of Structure Subsystem
Lab-2: Battery and Solar cell selection Analog Digital Conversion Assembly and Integration, Test of Structure Subsystem
Electrical Flight pin Filter Launcher Requirements
Power Supply
(EPS) Release detection switch Assembly and Integration, Test of Sensor Subsystem Lab-6: Structural Design
Subsystem |Assembly and Integration, Test of EPS Subsystem Temperature Sensor Structure Structural Design using 3D-CAD
Voltage Converter Operational Amplifier Subsystem Flight Switch
Charge Management Controller Accelerometer, Gyroscope, Magnetmeter Release Detection Switch
Battery GPS Receiver Access Port
Solar Cell Camera Rail for Release from POD




m HEPTA-Sat History

® Altogether, 126 participated from 26 countries (Angola, Argentina, Bolivia, Brazil,
Bulgaria, Egypt, El Salvador, France, Ghana, India, Istanbul, Japan, Kenya,
Luxembourg, Malaysia, Mauritius, Mexico, Mongolia, Namibia, Nepal, Nigeria,
Rwanda, South Africa, Sudan, Switzerland and UAE) from 2017 to 2018.

e TN
=

W_‘ e - Qa-__ Py

20174 —20184E7E : 260'E, 1264



V;‘ | HEPTA-Sat Training

® History:
B Ghana, Feb. 2015.

Angola, Oct. 2015.

Japan, CLTP8, Sep. 2017.
Bulgaria, Oct. 2017.
Nepal, Nov. 2017.

South Africa, UN
Workshop, Dec. 2017.
UAE, March 2018.
IEEEMME, June 2018.
Japan, CLTP9, Aug. 2018
France, ISU, Nov. 2018. L LA e
Japan, JICAFHME, Dec. 2018. ¢ Ll ees
Oman, Dec. 2018. | F
1EZEEHZ, Jan. 2019.
Australia, SHSSP, Jan. 2019.




ﬁ CLTP9(CanSat Leader Training Program)
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;‘| CLTP9(CanSat Leader Training Program)
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ﬁ TASRAF A2 RORAFY S

® CNESICIZ15#EDHEPTA-SatzfiA. CNESFEOAMBEBKICFIA.
® JILHVFDYI1T7RKEDStoilcAEFuLEULEO-DIVF YIS —DEIIN
® I-0Ov/\TOIT—I3avI DEHAREREZIRET
® JILAUTIEIITHEL, &E, BEICTFINT=HOAIANIIA—TRLOTUVEEITE A

® S ATLADTZFMREZT -FEROITFETFDOIT IS —ZImET DEHIN
® Experiencing Learning: Hardware Type(:CubeSat) Hands-on Kit
® Targetl : &iiiEd (FEIV) - HARAE (FESD)
® Space Engineering Education

® Target2 : T4 >>3>AX—h - Ei#Ezx - 8% - F&

® Space Engineering Literacy Education

® Service : ¥)% - 1% - BEKE, DEHE, B/)\BIEGEHHE
® Research Theme : International Knowledge Transfer, Experiencing

Learning and Evaluation and Experience in Virtual World to
accomplish the International collaborative CubeSat mission.
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TOASRAFL? RDAFTYI

Class Room

Various fields
Engineer, Scientist,
Lawyer, Artist, Manager



