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×Lean - satellite;

VSmall/micro/nano/pico satellite.

VUntraditional risk-accepting development 
methodology.

VLow-cost and fast-delivery. 

× Lean-satellite mostly developed by universities :

V Launch into Low Earth Orbit (LEO)  for 
educational and research purposes

V Utilize amateur VHF/UHF bands for space 

V ïground communication

V Utilize data throughput of 1200kbps and 
9600kbps

V Limited time window of communication
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As  universities Lean satellite missions becomes sophisticated 
demand for  higher  data throughput and higher  frequency  for 

space ɀground communication  are arising

Introduction

https://www.google.co.jp/
search?biw=1164&bih



About HORYU-IV  Project
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HORYU-IV Team



About HORYU -IV Lean Satellite

×Launch Date: 17th February 2016 

×Launch Time:17:45:34 JST

×Launched by : JAXA , H2A-202 rocket

×Altitude:575km

×Inclination:31 degrees
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Main Mission : To acquire images of discharge occurrence 
phenomenon  on  the experimental solar panels onboard



HORYU-IV  S-band Communication Requirements

VData Speed

ÁTransmitter:100kbps

ÁReceiver : 38kbps  - 100kbps

V Center Frequency  

ÁS-band : 2.4003GHz

VBandwidth

Á140kHz or more  

VS-band Transmitter Power: 0.5W
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S-band 
Patch 

Antenna +Xɀaxis view

Schematics  of HORYU-IV  S-band communication subsystem 



Overview of S-band Ground Station 
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Components of S-band Dish Antenna  system
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Developed  and Installed by ELM and Microlab Comapnines



ROOFTOP CONTROL ROOM

S-band Receiver 
Optical to RF 

convertor

Ethernet Hub

Tracking PC Reception PC

2.4m  S-band Parabolic Dish 
Antenna System 

RF Male N-type connector

2.4003GHz Optic line
Ethernet line

System Diagram of S-band Ground Station

Configuration
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On-Ground S-band Ground Station 

Verification Results
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Environmental Interference Test
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Wi-Fi, Mobile Phones, 
WiMAX radio networks

Monitoring interference  
signal 

Location: General Research 
Building 1 rooftop

26 meters



Environmental Interference Results
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×Results

Required operating frequency range 
( 2.40022GHz -2.40038GHz)

Interference 
signal  

Interference  
signal



Long Distance Communication Test 
(Before HORYU-IV launch)
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S-band ground 
station 
location

Transmitter station  
location (Sarakura 

Mountain)

S-band  Dish 
antenna pointing 

Sarakura  Mountain

Transmitter 
antenna 

Team at Sarakura Mountain 

Simulated distance of 
2600km (path loss 168.3dB)


