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Abstract 1. Introduction
The Jicamarca Radio Observatory (JRO) is an Instituto Geofisico del PerG (IGP) facility, Currently, the Jicamarca Radio Observatory has the Vertical Incidence Pulsed lonospheric
dedicated to monitor the upper atmosphere with different instruments such as radars, GNSS Radar (VlPlR) as a scientific facility, which has the capacity to acquire vertical ionograms of
receivers, magnetometers, among others. lonosonde is a type of HF radar that uses multiple the equatorial ionosphere. To monitor the ionosphere at a regional level and expand our

frequencies to survey the ionosphere and obtain estimates of electron density. In this poster sepesliifes o oene/lel obgervatlons .reloted. to space W] SUEnlss [ [Pl we e €
low-cost HF survey network in Peru. This work is the initial step and we propose to implement

S [PHEsEi the cevlopiiet e @ lOV\{_COSt dclofreduency S|gna! generator.for o Jenoselies a radiofrequency signal generator for ionosonde radar transmitter using Red Pitaya based
radar transmitter based on the Red Pitaya development board with a sampling frequency of on SoC FPGA Zyng-7020.

250 Msps, and the ability to transmit modulated signals with a frequency sweep ranging from 1
MHz to 60 MHz, providing the possibility of using it with other CW radars.

4. Synchronization and trigger

2. FPGA internal architecture

The phase difference between the 10 MHz GPS signal and the 10 MHz signal generated by the
system remains under 500 ps. The frequency sweep happens when it detects the rising edge

For the design, Vivado development environment from Xilinx-AMD was used. The hardware : :
of the trigger signal.

synthesis was based on the VHDL hardware description language, using a behavioral
description style for the modules, such as the SPI controller, register map, numerically
controlled oscillator (NCO), OOK modulator, multiplexer, synchronization module with a 10 MHz
GPS clock input, and trigger for signal transmission initiation. Subsequently, all the mentioned
modules and IP Core Clocking Wizard were integrated using the structural description style in
the Vivado software.
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The initial tests were carried out using the Vertical Incidence Pulsed lonospheric Radar located
Figure 1. Block design. at the IGP-JRO, where pulsed signals were successfully transmitted using the radiofrequency
signal generator. lonograms were obtained using the VIPIR receiver.
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Figure 3. Hardware. Figure 4. Synchronization module. .
9 J Y 6. Conclusions and Future Work

3. PCB

The correct generation of RF signals has been validated.

Synchronization was achieved with the 10 MHz signal from the GPS receiver.

Vertical echoes were received with the VIPIR receiver.

As part of future work, hardware synthesis of the BPSK modulator will be carried out to
generate coded signals.

Red Pitaya requires a 10 MHz square signal for the reference clock. For this reason, a PCB
was design to converts the sinusoidal signal from the GPS receiver into a square signal. In
addition a Seeeduino microcontroller is used to configures the frequency using SPI.
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