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SUMMARY

Skylark Wireless’s Faros® solution enables scalable
software-defined Massive MIMO base stations by allow-
ing one or more remote radio heads (RRHs) to be con-
nected to a Faros Hub. As part of this solution, Skylark
provides a software-defined radio (SDR) FPGA reference
design for the hub. This document is a build guide for
this Hub FPGA reference design.

The reference design is a Xilinx Vivado 2018.3 project
that enables software-defined radio (SDR) streaming via
SoapySDR. The design supports 6 RRHs and 1 reference
Iris-030 each connected via two bonded Xilinx Aurora
6.25 Gbps links (12.5 Gbps), as well as two 10 GbE SFP+
backhaul links, and a 1 GbE BaseT management port.
Skylark provides projects for both Xilinx XCZU6EG and
XCZU9EG system on modules (SoMs). Proprietary IP
cores are included as design checkpoints (”.dcp”, i.e.,
blackboxes). A reference root filesystem (rootfs) is in-
cluded, or users can develop their own.

Figure 1: High-level Faros base station system overview,
with the hub design covered by this document in red.
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Figure 2: Faros HUB FPGA design block diagram.

Figure 3: Block dia-
gram of 10 GbE design.

1 DESIGN OVERVIEW

The top-level system diagram of the Faros Hub FPGA
design is shown in Figure 2. The Faros Hub reference de-
sign provides seven bonded 6.25 Gbps (12.5 Gbps) Xilinx
Aurora connections to chains of Irises; six of these are
intended for RRHs, and the seventh as a reference node.

For backhaul, the design implements two 10 GbE Eth-
ernet connections, both capable of providing providing
a reference clock with Synchronous Ethernet (SyncE).
When both are plugged in, XG0 is selected as the source
by default. The 10 GbE Ethernet design is illustrated in
Figure 3. Notably, for deterministic performance and sim-
plicity, the stream router divides and isolates these Eth-
ernet interfaces among the attached Iris chains. With one
10 GbE connection, it is split evenly among the RRHs.
When both 10 GbE interfaces are connected, each are
dedicated to half of the RRHs; for example, with six
RRHs, each interface is dedicated to three RRHs.

The software interface for SoapySDR is provided with

SoapyRemote:

https://github.com/pothosware/SoapyRemote/wiki

The HDL design is primarily documented as

comments within the code.

2 BUILD INSTRUCTIONS

Building the Faros Hub SDR reference design is straightfor-

ward; the steps are:

1. Download the hub export design from https://files.

sklk.us/

2. Extract the archive

3. Open Xilinx Vivado 2018.3, sourcing faroshub04 auto.tcl

4. Generate the bitstream in Vivado

5. Create the boot files with bootgen and provided rootfs

Download the correct export design for your FPGA SoM, e.g.,

somzu6eg sdr for XCZU6EG or somzu9eg sdr for XCZU9EG.

The example commands to build in Linux are provided at the

end of this document.

Never deploy a custom hub image to a remote

site without testing it first. This could brick

your remote hub.
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3 LINUX BUILD EXAMPLE

Example Linux build commands (where MYVARIANT is the archive for your FPGA, e.g.,
somzu6eg sdr for XCZU6EG or somzu9eg sdr for XCZU9EG, and * is the version):

#variant, e.g., somzu6eg_sdr or somzu9eg_sdr

MYVARIANT=somzu6eg_sdr

#make a build directory for the vivado project

mkdir build && cd build

#unpack the export project into the build directory

tar --strip-components=1 -xzvf path/to/faroshub04_${MYVARIANT}_export-*.tar.gz

#put vivado tools (2018.3 into the path)

source /opt/Xilinx/Vivado/2018.3/settings64.sh

#create and launch the project

vivado -source faroshub04_auto.tcl

#run generate bitstream in the vivado GUI

#create bootfiles

bootgen -arch zynqmp -image linux/faroshub04.bif -o BOOT.BIN -w

sha256sum BOOT.BIN linux/image.ub > manifest.txt

tar --transform=’s,ˆ.*/,,gx’ -czvf bootfiles-faroshub04_${MYVARIANT}_export-*.tar.gz BOOT.BIN linux/image.ub manifest.txt

#load firmware and reboot hardware

python3 -m "pyfaros.updater" --file bootfiles-faroshub04_${MYVARIANT}_export-*.tar.gz <serial number> <credentials>
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NOTICE OF DISCLAIMER

The information disclosed to you hereunder (the “Material”) is provided solely for the selection
and use of Skylark Wireless LLC products. To the maximum extent permitted by applicable law:
(1) Materials are made available “AS IS”and with all faults, Skylark Wireless LLC hereby DIS-
CLAIMS ALL WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY,
INCLUDING BUT NOT LIMITED TO WARRRANTIES OF MERCHANTABILITY, NON-
INFRIGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Skylark Wireless
LLC shall not be liable (whether in contract or tort, including negligence, or under any other theory
of liability) for any loss or damage of any kind or nature related to, arising under, or in connection
with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of
loss or damage suffered as a result of any action brought by a third party) even if such damage or
loss was reasonably foreseeable or Skylark Wireless LLC had been advised of the possibility of the
same. Skylark Wireless LLC assumes no obligation to correct any errors contained in the Materi-
als, or to advise you of any corrections or update. You may not reproduce, modify, distribute, or
publicly display the Materials without prior written consent. Certain products are subject to the
terms and conditions of the Limited Warranties. Skylark Wireless LLC products are not designed
or intended to be fail-safe or for use in any application requiring fail-safe performance; you assume
sole risk and liability for use of Skylark Wireless LLC products in Critical Applications.
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