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    Abstract

The latest data acquisition system running at the Jicamarca Radio Observatory for the main radar has been used for more than five years now. Although there are no major 
inconveniences on the performance there have been some problems with internal interferences which are usually unpredictable and related to the PCB design, the noise floor 
can be different between channels too. So there are some chances of improvement developing a new approach. We propose a new design based on a high-speed JESD204B 
data interface; the digital signal processing and custom acquisition logic will be implemented inside an FPGA capable of managing the JESD204B high-speed interface. This will 
give us the flexibility of implementing digital blocks inside the FPGA to improve the performance of the receivers, we will gain scalability to perform on a much higher bandwidth 
and the PCB will be very much simplified which will reduce the manufacturing costs, design time, and development time.
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Our proposal is currently 
in the design stage, in 
Figure 5 we present a list 
of current JARS issues and 
how they will be fixed with 
our proposed design.

The JARS 2.0 system, our latest acquisition system, is composed 
of three main boards, the bus board, which transfer and packs 
the data, the control board, which configure and transmits all 
the data to the PC and the receiver board. We have thought in 
a way to not totally replace every part of the system, we have 
focused on the most critical part, which is the receiver boards. 
The receiver board, showed on Figure 1, is mainly based on two 
integrated circuits the AD6645 which is a 14 bit ADC and the 
AD6620 which is a digital receiver circuit. In summary the 
receiver does all the DSP operations needed for the processing 
of the radar data. All the traces are connected as single ended 
signals and there are also some sticky logic gates for control, 
which causes some synchronization problems.

Figure 1. JARS 2.0 Receiver block diagram

Figure 2. JESD204B Protocol Benefits
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We will use a high speed interface for the 
acquired data, we propose to design a 
JESD204B based architecture for our digital 
receivers. The JESD204B is a very versatile and 
very fast protocol to be used for data 
converter systems. Figure 2 shows the different 
benefits on using 
the JESD204B protocol. We only need to 
guarantee the use of GTX drivers on the Kintex 
7 FPGA from Xilinx.

JRO digital receiver modernization using ADCs with high-speed 
JESD204B data interface and FPGAs

    3. PCB block diagram

Figure 4 shows 
how we design 
the internal 
logic 
architecture of 
the FPGA, we 
are using all 
the DSP blocks 
needed to 
process the 
radar data. 
These blocks 
will be 
duplicated for 
the other 
channel on the 
PCB.

Figure 3 shows the PCB 
block diagram of our 
proposed design. The 
FPGA will not only handle 
the JESD204B but also will 
manage the DSP 
operations needed. The 
AD9250 is a dual channel 
ADC so we'll only need one 
IC for each receiver board.

Figure 3. JARS receiver PCB block diagram.

Figure 4.  FPGA internal architecture.  

Figure 5.  Comparative table


