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AXl4 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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AXl4 in SystemVerilog

* SystemVerilog introduced a concept of
yinterfaces” and ,modports”

* “interface” is essentially a structure

* ,modport” defines a direction of each
interface signal

modport Master (

output aw_id, aw_addr, aw_len, aw_size, aw_burst, aw_lock, aw_cache,

output w_data, w_strb, w_last, w_user, w_valid, input w_ready,

input b_id, b_resp, b_user, b_valid, output b_ready,

output ar_id, ar_addr, ar_len, ar_size, ar_burst, ar_lock, ar_cache,

input r_id, r_data, r_resp, r_last, r_user, r_valid, output r_ready

);
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AXl4 in VHDL-2019

entity ZYNQ is

port

* VHDL 2019 introduces ,,mode views”, L o
which are equivalent to SV interfaces nReset : in ;

AxiMasterl : view

AxidliteMastervView ;

AxiMaster? : view

* VHDL 2019 support limited to Aldec AxiResponderl : view

AxidliteMasterView of AxidLiteType ;

AxidliteResponderView ;

Riviera-PRO and Vivado 2023.1 Frifesponderz i view

view AxidlLiteWriteAddressMasterView of

AxidliteResponderView ;

1

AxidLiteWriteAddressType is

type AxidLiteWriteAddressType is record AWAddr : out ;
AWAddr : std logic vector ; AWProt : out ;
AWFProt : std logic vector ; [::E AWvalid : out ;
AWvValid : std logic ; AWReady : in ;
AWReady : std logic ; end view AxidlLiteWritelAddressMastervView ;

end record AxidliteWriteAddressType ;

view AxidliteWriteAddressRespondervView is AxidlLiteWriteAddressMasterView'converse ;

view AxidliteResponderView 1s AxidliteMasterView'converse ;
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AXl4 in VHDL-2008 e

addr
prot
valid :

Similar technique can be used in VHDL-2008 ready : std

* Introduced by Jim Lewis, author of OSVVM
framework
burst : st
* Use ,inout” for port direction lock
cache
qgos

Synthesizable in Vivado!

axixbar_wrapper i
E

axi clk i
axi_aresetn_i : i

s_axi4_io : axi4_array_t;
m_axi4_io : inout axi4_array_t
)i

axixbar_wrapper;

axi4_array_t i
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AXlI4 in VHDL-2008 — signals

* Unconstrained record types allow parametrizing X work . axilxbar_wrapper
width at signal declaration slave_addz_g > c_axi_sddress_nap,

> c_axi_mask_map

* Field-by-field mapping still possible DO T

s_axi4l io => axi4l_masters,

* 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

m_axi4l io => axid4l slaves

X CRET = € work.axi_loadable_counter
0 |(
axi_aresetn_i => axi_aresetn,
axi clk i > axi_clk,
axi4l masters : axi4l array_t(c_axi_masters-1 d )
C_ADDR_WIDTH-1 2)), axi_awvalid i => axi4l slaves(C
3 y i4]l slaves|C

w(data(31 o @), axi_aw
strb(3 nto @)},
ar(addr(C_ADDR_WIDTH-1

.aw.addr (3

| .aw.prot,

r(data(31 @

axi_wdata_i

axi_wstrb i ).wW.strb,
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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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