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Design and verification of AXI4 transactor based on transaction-level co-emulation

JI Runwu!, HUANG Zhengfeng!, YANG Tao’, SUN Liang®
(1. School of Microelectronics, Hefei University of Technology » Hefei 230601, China; 2. HyperSilicon Co. , Ltd. , Wuxi 214105, China)

Abstract: Aiming at the problems of unsynchronized communication time and limited hardware emula-
tion speed in the process of software and hardware co-emulation, this paper designs and implements a
transactor of Advanced eXtensible Interface 4 (AXI4) protocol. Based on transaction-level software
and hardware co-emulation, combined with the characteristics of hardware description language
(HDL) and software features of functional programming, a transactor of AXI4 protocol is designed u-
sing SpinalHDL, which uses the agile features of high-level language to efficiently process the transac-
tion generation process, and accelerates the compilation process of the emulation verification stage.
Based on universal verification methodology(UVM), a verification platform was built to conduct func-
tional verification on the designed transactor, and the results showed that the code coverage of the
transactor comprehensively reached 99. 17%, and the functional coverage reached 100% , meeting the
functional requirements of the transactor. Using AXI Interconnect IP as design under test(DUT),
transaction-level transmission was achieved on the domestic hardware emulator HyperSemu. Com-
pared with VCS, the pure software simulation, the acceleration ratio reached 29. 94, accelerating the
verification speed of co-emulation and improving emulation performance.
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"mode": "rwro/wd',
"data_width":8-1024,
"addr_width":32/64,
"userdata_width:0/32/64,
}

jar 1
{ _ J
"name":"axi4 transactor",
"type": "master/slave", slave:

> "s axi4_rw.scala";
"s axi4_wo.scala";
"s_axi4_ro.scala";

master:

"m_axi4_recala";

. Axi4 slave 32.v puT =

module my_dut();
input ...;

"m_axi4_rw.scala";
"m_axi4_wo.scala";
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255.256 63 8.526 18 29. 94
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Horpfim TARBURIAE] T 1. 14 MHz,

*2 FPGA&EERESHA

5
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