
For testing purposes, troubleshooting and data 
analysis, high-speed FPGA designs require external 
hardware, such as signal generators and oscillosco-
pes during their developement. In order to main-
tain sufficient signal quality, coaxial cables must be 
used as a connection. To route the signals from the 
FPGA directly to the instruments, a PCB was deve-
loped which routes the signals from the FPGA via 
an FMC connector to SMA sockets.
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Figure 2: Final Product in use on a ZedBoard

Figure 1: PCB Layout in KiCAD

Problem
High speed signals from the FPGA on the evaluation board 
used by the IMES cannot be accessed from outside with suf-
ficient quality. So called FPGA Mezzanine Card (FMC) con-
nectors were developed to make high speed signals from 
the FPGA accessible. Although the IMES owns FMC debug 
card PCBs provided by Xilinx, they only route the signals to 
pin headers. With these connections, test setups with suffi-
cient signal quality are not possible. Furthermore, no similar 
PCBs with coaxial connections are commercially available.
 
Description
To minimise the influence of external
interferences on signals, the LVDS capable pins of the FPGA 
were used for the SMA sockets. For maximum flexibility, four 
sockets were used as single ended I/O, LVDS input and LVDS 
output each. High speed LVDS comparators and LVDS recei-
vers were used to convert the single ended signals of the 
sockets to LVDS and vice versa. In addition, all signal traces 
were matched to the impedance of the SMA sockets. The 
remaining signals are routed to normal pin headers.

Purpose
This PCB enables IMES employees and students to create 
test setups for their designs with sufficient signal quality 
without having to develop a specific PCB for each project. 
This significantly reduces the workload for the projects.
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