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This document describes a very simple GPS reference station, powered by a solar system that, 

during the day, is always facing the sun. The orientation of the solar panel is calculated using the 

registered GPS position. With an external compass, the internal accelerometer, a DC motor and 

stepper motor, the exact position of the solar panel can be achieved. This results in an efficient 

solar based energy harvesting system. The system uses the Renesas RDKRL78G13 eval board 

running the Micrium uC/OS-III real-time kernel 

The system uses a 10W solar panel connected to a 

12V battery to provide enough power. To increase 

the energy harvesting, the solar panel is mounted 

on a rotating disc that can be controlled by a DC 

motor to point in the desired direction. A stepper 

motor controls the ‘tilting’ of the solar panel.  The 

picture on the right highlights the main 

components.  

Most of the hardware of the system is related to 

the requirement of placing the solar panel into 

the correct position. The figure below shows the 

top level components used to store the GPS 

information and to position the solar panel. Going counterclockwise, the RDKRL78G13 eval board 

has an onboard temperature and light sensor. Both sensor values are stored to the SD card. The 

light sensor is used to determine if rotating/tilting makes sense at all. - at night it’s better to 

sleep.. :) -   

The SD card is used to store all incoming 

data and log messages using the 

FAT16/FAT32 file system. The onboard FET 

controls the DC motor by applying a PWM 

signal generated from one of the RL78’s 

timers. The external HMC5883L compass is 

connected to the IIC of the RL78. With the 

data received from the compass, the system 

knows if it should rotate the platform. 

 The Skylab SKM53 GPS receiver is 

connected to the UART2 of the RL78. All 

data from the GPS receiver is stored onto the 

SD card. As soon as a valid GPS position is 

received, the system calculates the position of the sun and moves the platform into the most ideal 

position. A very small but effective 5v stepper motor is connected to P71-P74. The stepper motor 

is able to tilt the solar panel. 

With the stored GPS information, the user can (at a later point) use this data to improve location 

data received by other devices. More information about GPS reference stations can be found at 

the document: Guide_to_Reference_Stations.pdf in the REA10318_Documents directory of the zip 

package. 

A time lapse movie of the system: http://www.youtube.com/watch?v=JMPLyp9x-X0 (action starts 

at 0:27) 

Fans of animated gif can view this image: http://www.brandsite.nl/rl78/timelapse.gif 
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