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AXI4 in block design
 AXI4 is a complex bus with multiple wires 

going in both directions

 Pulling all these wires is time-consuming, 
especially when connecting to crossbar at 
top level

 Vivado Block Design helps with this by 
grouping them into interfaces 
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AXI4 in SystemVerilog
 SystemVerilog introduced a concept of 

„interfaces” and „modports”

 “interface” is essentially a structure

 „modport” defines a direction of each 
interface signal
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AXI4 in VHDL-2019
 VHDL 2019 introduces „mode views”, 

which are equivalent to SV interfaces

 VHDL 2019 support limited to Aldec 
Riviera-PRO and Vivado 2023.1
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AXI4 in VHDL-2008
 Similar technique can be used in VHDL-2008

 Introduced by Jim Lewis, author of OSVVM 
framework

 Use „inout” for port direction

 Synthesizable in Vivado!
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AXI4 in VHDL-2008 – signals
 Unconstrained record types allow parametrizing 

width at signal declaration

 Field-by-field mapping still possible

 Multiple signal drivers problem – doesn’t really 
exist in synthesis. For simulation one needs to 
assign default ‘Z’ driver. Any other process will 
override ‘Z’ drivers
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Resources
 PULP platform SystemVerilog code - 

https://github.com/pulp-platform/axi/blob/master/src/axi_intf.sv 

 Blog post by Jim Lewis - https://osvvm.org/archives/1668 

 OSVVM implementation (VHDL-2008) - 
https://github.com/OSVVM/AXI4/tree/main/common/src 

 EPC-CCE implementation (VHDL-2008) - 
https://gitlab.cern.ch/cce/fgc4/-/blob/master/common/vhd/axi4_interface_pkg.vhd 
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